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ABSTRACT

This thesis aims at developing new broad based market
indexes for Amman Financial Market which are thoroughly tested
for their adequacy with respect to the Amman Financial Market

status and conditions.

The thesis starts with a general introduction after
which the objective was identified. This was followed by
literature survey discussing some widely acknowledged common
features of most indexes, with an emphasis on major
international stock market performances. Monte Carlo
Simulation and several statistical techniques were also
discussed due to their strong relation to the probabilistic
nature of the study. Detailed daily reports of companies’
listed at the Amman Financial Market for five years period
(1985-1989) were gathered and manipulated in the adequate
manner to reach outcoming balanced data needed to perform the
study. The precise forms the indexes may take concerning the
method of construction, sample size and representativeness
were decided. A model required for practicing different
simulations was set up. One hundred sixty index simulation
trials and four new forms of Amman Financial Price Index were
identified. Developed indicators were subjected to a series of
statistical tests using graphical, divergence and correlation
analysis to define the extent of their efficiency.

Results of the relative volatility of the various
produced indexes in the different forms were as expected,
however, results quality and level of fitness were not.

Fox-base (computer data base management systems

software) programmes were developed to construct the huge
database needed to analyze the outcome accordingly.
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CHAPTER ONE

INTRODUCTION

STOCK MARKET is a place for organizing and facilitating
trading of common stocks and securities, types of investors
participating in those markets vary from individual to
professional, and each participant needs to know about the
prices, structure and mechanism of the market in which he or
she might invest. For many investments, decision lies in the
information available with which to make thoughtful trade-offs

among alternative.

The amount and quality of information énd the
investment advice available for investors vary widely, but a
steady flow of approved information which the active investor
follows closely to obtain a summary of daily prices and market

activities are market indexes.

MARKET INDEXES have fascinated economists for decades,
this stems from the evidence that the prices-of all common
stocks are simultaneously and systematically effected by the
same basic economic forces, so that they all tend to move up
and down together, through alternating bull and bear market
periods, thus the market indexes have become through history

the instrument used to gauge market performance.

This study is concerned with the attempt of finding a

| All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit
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market index for Amman Financial Market (AFM) using the Monte

Carlo Simulation Method.

1. STOCK EXCHANGE

Stock exchanges are elaborate systems that enable
investors to acquire or dispose of securities at prices that
are "Fair and Equitable"; such systems are convenient to those
who wish to buy or sell securities. By increasing the
investment options available to individuals, a securities
market enlarges the aggregate amount of funds available to
finaﬁce production and promotes a desirable allocation of the

funds among the several industries [25].

Regardless of the country in which an exchange is
located, its basic function is the same, éven though, the form
of securities traded, the organizations of the market,
measures of performance and the mechanical procedures differ.

The major exchanges ranked over the world by market
value listed shares were at the end of 1985 as follows [4].,
[18] :— NSYE 1783 billion, Tokyo 731 billion, London 302
billion, Toronto 130 billion, Frankfurt 118 billion, Zurich 63
billion, Paris 58 billion, Milan 45 billion and Amsterdam 42

billion.

2. MEASURES OF PERFORMANCE

Daily newspapers and journals report statistics about

stock exchange performances in different parts of the world.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit
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Perhaps the most important of these are the various market
indexes which allow the investor to obtain a summary of daily

prices and market activity.

In the field of stock prices, there are two types of
indicators, averages and indexes.Although those two forms are
sometimes treated as synonymous terms, technically stock price
indexes are more refined methods of measuring changes in the
level of stock prices than are averages. An average is simply
the mean value for a specified group of stocks [18]. In
contrast an index is usuwally a weighted average ratio
calculated from an invaiably large number of stocks expressed
in terms of a base value which is usually set to be (100, 10 or
1) at some year in the past, selected as a base year from
which the index's base value is calculated in order to impart
a sense of time perspective to the index, and as mentioged
before, our area of interest will be in indexes in an attempt

to find a new market index, for Amman Financial Market.

3. AMMAN FINANCIAL MARKET (AFM)

Amman Financial Market (AFM) is a public financial
institution, it was established in 1976, and stérted the first
day of dealing on January 1st 1978. Commercial transactions
are effected in the dealing room at (AFM), which functions as
typical bourse, its objectives are set to include the
mobilizing of savings, regulating and controlling the issuance

of securities and dealing therein.
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The AFM has become the government mandated vehical to
regulate and institutionalize the fledjing of securities

market in Jordan.

The AFM 1is managed through a managing committee
consisting of six members appointed by the cabinet. These
members represent, Central Bank of Jordan, Commercial banks,
Specialized lending institutions, Companies’ registrar at the
ministry of trade and industry, and Amman cﬁamber of industry.

This committee is chaired by the general manager of AFM.

Since its foundation, ,the AFM has been operating
through a dual markets structure, these are :-
- The Primary Market ; consists of shares issues and bonds

issues. Yearly volume of new issues has increased since the
establishment in 1978, where annual average growth was 56.7%
for the years (1978 - 1982 ). A decline was noticed after
the year 1982, but in 1987, a rise.in the volume of new
issues was realized once more.

- The Secondary Market ; consists of a) The Reqular Market
where most of the listed companies at the AFM are traded b)
The Parallel Market which offers newly emerging companies an
opportunity to have their shares traded in the orderly and
fairly manner while preparing to meet the more rigid
requirements of formal listing at the Regular Market c¢)
Bonds which include corporate bonds development bonds,

treasury bonds and treasury bills d) Transfers which include

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



inheritance transfers, interfamily transfers, transfers from

abroad, and the unlisted companies’ shares.

The AFM started its operations with (57) 1listed
companies, this number inCreased to reach (122) by the end of
(1987), where (105) companies are 1listed on the Reqgular
Market, (13) companies on the Parallel Market and (5)

companies waiting to be listed.

Since AFM is directly connected to the movement of
local and incoming capital from abroad needed to be invested
in the different projects. Therefore, the extent of the
success of the AFM is again directly ‘effected with the
availability of laws and regulations that help create the
necessary and sultable investing medium which provides the
operative capital through the different monetary instruments.
The main laws in conjunction with. the above are ; the

companies’ act, inland revenue (income tax ) act, investment

incentives act and, foreign currency Control act [1].

Generally investors in the securities of AFM are of
different groups, while individuai stock holders are the main
participantes in the market (around 600000 shareholders by the
end of 1987 ), the participation of institutional investors is
still limited in the market. The AFM is open to non -
Jordanian investors, it has recently witnessed an increased

attention by international financial institutions to invest in

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



the securities market in Jordan [21].

Market capitalization in 1987 was JD (1184.3) million
divided as follows:
- JD (915) million for the Regular Market.
- JD (13) million for the Parallel Market.
- JD (18) million for the companies to be listed.
'~ JD (95.4) million for the Corporate bonds.

— JD (142.9) million for the development bonds.

4. AMMAN FINANCIAL PRICE INDEX (AFPI)

There exists a price index for AFM, this price index
was introduced in 1978, It is based on stock prices of 38
different companies. To follow the general trend in the
market, these 38 common stocks include 10 Banks, 5 insurance,

6 services and 17 industrials with a base value of December

31, 1979.

Amman Financial Price Index (AFPI) is computed as follows: -

- Every closing price for each of the 38 companieg is
divided by its corresponding base value of December 31,
1979, and its log is determined.

— The summation of the log of the 38 companies 1is the market

index for that day.

n
Price Index = J Log(Pit/Pio) {(1-1)
i=1

where:
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Pit Stock closing price for a particualr day.

Pio

Stock closing price on December 31, 1979,

5. OBJECTIVE OF THE THESIS
The objective of this thesis is, to develop new broad

based market indexes for Amman Financial Market by applying
Monte Carlo technique on identified index form statistical

formulas, and testing alternating results for their adequacy

with respect to Amman Financial Market status,
conditions,sample size, representativeness and weighing
method.
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CHAPTER TWO
LITERATURE SURVEY

A fair statement regarding stock market indicator series
~is that; indexes are complex indicator often poorly understood
and improperly used. This is not surprising because the theory
of indexes 1is complex, and there is controversy even in
academic circles as to which is the best - method of
construction and how distortions can develop. Nevertheless,

they are widely used and quoted [6].

The experienced as well as  amateurs can be ensnared by
index complexities [17]. An index is ultimately a subjective
entity. The precise form an index may take depends upon the
criteria of the indexes creator. Nevertheless, there are some
generally and conventionally acknowledged and common features
of most indexes. Various stock market performance measures can

differ with respect to construction and computation.

Most of the available literature used for this research
described mainly the indexes used in the U.S.A, Although some
of the literature was published outside U.S.A. Therefore an
emphasis will be placed in the u.s§ indexes with a brief
méntioning of other internationaliindexes [3], [24] used over
the world stock markets. The major stock indexes used over the
world are as follows:

All - Ordinaries in Australia, TS 300 in Cahada, CAC

General in France, DAX General in Germany, Hang Seng in Hong

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Kong, Milan Banco in Italy, Nikkei in Japan, Straits Times in
Singapore, Swiss Bank in Switzerland and FTSE - 100 in United

Kingdom.

1. INDEX FORM

A convention common to almost all market indicators [17]
is that they are typically expressed in index number form. All
that means is that some previous period’s value is selected as
the '"base" (I;) and set equal to some arbitrary value
(10,50,100). Any periods total capitalization, can be
converted to index number, simply by dividing through by the

base period value (Io).

This index number conversion could be explained in terms
of capitalization - weighted illustration as follows :-
— Let $X million total, be chosen as the base for an index,
Io= $X million
- Express index numbers so that I. = 100.00
- Consider that in time t , the totai capitalization value
for the outstanding stocks in the index is $Y, then.
Index value in time t = ($Y / $X) * (100.00) _ (2-1)
=~ If it was chosen that index numbers are to be expressed so

that TIo = 50.00 and not 100.00 then

’

Index value in time t = ($Y / $X) * (50.00) (2-2)
548729

Indexes and averages [6] are designed to measure the

2. INDEX OBJECTIVES

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit
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overall level of stock prices usually by measuring
performance of a representative sample of individual stocks.
This noble objective, while simple énough in concept, is
difficult to implement. Index studies have shown that no
index is perfect, no index is suitable for all applications,
and no index will replicate its relative behaviour with
other indexes on every occasion, so care must be taken when

making general broad statements about these indicators. On

the other hand, depending upon what the analyst is trying

to achieve,and according to the allocation strategy of the

investor , one index may clearly be superior to other. .

3., MAIN TYPES OF INDEXES

Several designs for indexes [6] have been developed and
there is a diversity in the numbers and types of stocks
included 1in the index calculation. Generally, there are two

main index categories, these are:

a-Broad basgd indexes.

These measure the change in the overall market wvalue.
They include a large number of common stocks in the
calculation. They are | economical indicators useful in
assessing the overall level and prosperity. They are also
suited for measurement of performance of large portfolios

[10]. (eg. Standard & Poor’s 500 . and Wilshire 5000 Equity

Index )
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b-Narrow based indexes.

These measure the change in a particular group or
category of market sector (eg. insurance, industry
etc). They include stocks of the one category of the same
nature of specialty. (eg. Dow Jones Industrial Average and

Standard & Poor’s Transportation Index ) .

4, INDEX CONSTRUCTION

Every market 1index is constructed differently. A well
constructed market index will give an indication of the
prices - of the entire population of stocks under
consideration. In the selection of a market index with which
to work, or the design of a new index,the following factors

should be considered [9],[11] and [20].

4.1 The universe of stocks represented by the indicator.

4.2 Relative weights gi&en to the stocks and method of
averaging used.

4.3 Convenient units where an index ‘should be stated in
convenient units which are easy to understand and
facilitate answering relative questions.

4.1 The universe of stocks represented by the indicator
This includes:

4.1.1 Sample Size:
The sample should be a significant fraction of the
population studied because larger samples generally give

clearer indications about what the underlying population is
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12

doing, on the other hand; if the sample is too large it

will be too costly to compile.

4.1.2 Representativeness:

The sample should contain heterogeneous elements
representing all sections of the population, though, a sample
of securities should not be limited to large firms or firms

that are all in the same specialty.

4.2 The relative weight given to the stocks

The stocks comprised by an indicator must be combined to
construct the index or average. Each stock, therefore must be
assigned some relative weight there are three ways in which

weights can be assigned.

(The term weighted is to be understood as used in literature

pertaining to Financial Markets [9], [11], [20].)

4.2.1 Value-weighted Index:
The total market value of each stock index is computed

by simply multiplying the price of each stock by the

corresponding number of shares outstanding. The market
value-weighted index is then computed by dividing the
current total market value of all the stocks used to

construct the index by the total market value of all these

stocks in the initial or base period. Mathematically this is
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13 .

expressed as follows:

value - weighted index =

Total market value in period t . [ index value in ] (2-3)

Total market value in base peribd base peiod

4,2.2 Price - weighted Index:

A price - weighted index reflects change in the average
price of the stocks used to construct the index,
adjusting for stock splits. Assuming no stock splits
between the base period and period t for any of N
stocks, having the prices of (x1, X2 .+...Xn), the

average price index of N different stocks will be

X1+Xet. . ... Xn (2-4)

When stock split or changes in the compositions of
stocks are considered, then adjustment is required so that

the indicator will not be misleading as a result of stock

splits or the new composition. The adjustment is made by

changing the divisor that is used to compute the average. The .

divisor 1is computed by looking for the value that will
preserve the average price and provide comparability with

previous years after stock splits.

4.2.3 Equally weighted Index:
4.2.3.1 Equally Weighted Arithmetic Index:

In  an equally weighted arithmetic index, an equal

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit
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dollar amount is assumed to be invested 1in each stock
comprised by the Index. If in base year, %N is invested in
each of X stocks comprised Dby the index. And if. in time
period t, the prices were changed, then the index percentage
change equals the arithmetic average of the percentage
change in the prices of each of the X stocks. This property
will always be true, but not for subsequent period to period

comparisons.

‘4.2.3.2 Equally Weighted Geometric Index:

As just mentioned the equally weighted arithmetic index
reflects the arithmetic average percentage change in the
stocks comprised by the index calculated between the current
period and the base period. The equally weighted geometric
index has a similar interpretation. The difference is that,
the geometric mean is used to compute the average percentage
change in the stocks comprised by the index.[2]

The following steps are used to compute the geometric
mean of the percentage change in the price of N stocks

comprised by an index [11],[25].

Step 1

Compute the ratio of the price in period t to the base
period for each of the N stocks comprised by the index.
Step 2 :

Multiply the ratios obtained in stép 1.
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Step 3

Find the Nth root of the product computed in step 2.

Step 4

Subtract 1 from the value obtained in step 3.

The equally weighted geometric index is calculated by
multiplying 1 plus the geometric mean return by the value of

the index in the base year.

A property of the geometric index is that both the period
- to - period and the current period - to - base period
percentage changes will be the same for the index and the

individual stocks.

5. IMPLICATIONS FOR ASSET ALLOCATION STRATEGY
An important consideration for the hedger is the asset
allocation strateqgy that corresponds to each of the

computational methods discussed.[9]

1- A value - weighted index is an appropriate benchmark for
an index fund that attempfs to invest in "the market".
Certainly, all investors in aggregate define the market. A
value - weighted index represents the performance achievable
by investing in all possible stocks in proportion to their

market value.

2- A price - weighted index is an appropriate benchmark for
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"an investor who apportions his or her wealth among stocks in

ratios that correspond to their current prices. Equivalently,

this strategy implies that the investor invests in an equal

number of shares of each stock regardless of the price.
3- Equally weighted:
(a) The equally weighted arithmetic index:

It is an appropriate benchmark for an investor who
apportions his or her wealth in equal dollar amounts among all
stocks selected.

(b) The equally weighted geometric index

For this index type,comparable asset allocation
strategy cannot be extended . Proponents of this type of
index claim that arithmetic averages overstate attainable
results. However, it_is important to understand that results
by a geometric index are simply unattainable by means of any
portfolio strategy. That is an investor could not construct a
portfolio of stocks whose total appreciation would equal the

geometric mean of the percentage appreciation of all.

6, COMPARING INDEXES

Many security market indexes exist. To choose an index
suitable for one’s particular needs, a comparison between

indexes can be evaluated by several methods. Three of them

are:—-[11]
1- The extent to which the indexes move together.
2- The extent to which the volatility of indexes is similar.

3- The similarity of the rates of return implied by movements
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of each of the indexes.
To achieve the above methods, there are three
perspectives from which the interrelationship between indexes

can be viewed:-[6]

1- Graphical Analysis:
This is accomplished by preparing on overlay of the price

history of an index with that of another.

2- Divergence Analysis:
This is a quantification of the evidence presented in the

graphs. It compares percentage changes in the various

indexes wusing simple linear regression method.

3- Correlation Analysis:

1t measures the degree to which to indexes move in

concert with one another.

Generally the indexes are not 'in lock step
Particular care is required when choosing an index fulfilling

the particular need.

The' objective of the three comparisons - graphic,
divergence and correlation - is to assert in selecting the

best index for its intended application.
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7. STOCK PRICE INDEXES
The follcwing is an overview of selected, widely used
examples of stock price indexes utilizing several construction

methods. These are:-

1- Dow Jones Indexes - USA

2- Standard & Poor’s 500 Index - USA

3- The New York Stock Exchange (NYSE) Composite Index - UsA
4- The American stock Exchange Price Level Index A.S.E - USA
5- Value Line Composite Average - USA

6- Nikkei Average (JAPAN)

7- Wilshire 5000 Equity Index - USA

8- NASDAQ - OTC Composite Index - USA

7.1 Dow Jones Indexes

The Dow is the US’s oldest and one of the most ten

quoted indexes.

Dow Jones (the publisher of "The Wall Street Journal &
Barron’s" ) published several indexes of which the Industrial
Average (DJIA) is the most popular [19]. The average consists
of 30 large industrial companies, and is considéred a "blue
chip" index (stocks of very high quality). Many people
criticize the DJIA for being too selective and representing
- too few stocks. Never-—the-less, the Dow 1Industrial do
follow the general trend in the market and these 30 common
stocks comprise over 25 percent of the market value of the

1550 firms listed in New York stock Exchange.
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Dow Jones also publishes an index of 20 transportation
stocks, 15 utility stocks and a 65 - stock composite average.
The Dow Jones Industrial Average is a price weighted
average which means that each stock in the average is

weighted by its price.

Dow Jones & Company calculates the average by adding
the closing prices of the component stocks and using a
divisor [14] that is qdjusted for splits, dividends,
substitutions and mergers, where the divisor is reduced to
maintain the average at ‘the same level prior to any
modification, otherwise the average will be lowered giving a
miss leading appearance that investors are worse off [8].

ao
DJIA =} Plt/divisorL (2-5)

i=1 .

The DJIA 1is quoted in points, not in dollars, it has
ranged between 500 and 3000 points in the 1980s. bow Jones &
Company has explained that each of these points equals about
7 cents in the market value of an "average share of stock".

More candidly, the so called DJIA points are practically void

of meaningful economic interpretation [11].

7.2. Standard & Poor’s 500 Index

Standard and Poor’s Corporation publishes several

indexes. One of the most important is standard & poor’s 500

index, known as S & P 500. It is a widely recognized barometer
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of the stock market as a whole. It is the benchmark against
which the performance of most portfolios is measured. As its
name suggests, the S&P 1index 1is based on the stock prices of
500 different companies, 400 industrials, 40 utilities, 20

transportation and 40 financial institution [2].

As states by Standard & Poor'’s, the selection of issues
for the s & P 500 is "with the aim of achieving a
distribution by broad indu§try grouping that approximates
the distribution of these groupings in the NYSE common
stock population. Further, each stock included in the index

is intended to be a viable representative within its

industry group, without regard to its investment  appeal.

And while the S & P 500 are not the 500 largest companies,
the total market value of the index is approximately 80% of
the capitalization value of all stocks listed on the NYSE
f17]. The S & P 500 is a capitalization weighted index so
that change in the price of a particular stock will
influence the 1index in proportion to the total market value
- of the outstanding common stock of that particular company.
Such weighting eliminates the necessity for adjustments to
cﬁmpensate for stock dividends and splits, but mergers or

bank ruptures sometimes necessitate substitutions. Like Dow
Jones averages, the index is expressed in points and not in

dollars and cents [18].
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500

¥ Pit Que

- 1=1 * _
§ & P 500 = ————— * 10 (2-6)

-): Pie Qio

1=1

The § & P 500 index is calculated using the base years
(1941-1943 = 10). A base period of a few years is used in an
effect to avoid distortions that might result from the use of

a single day as a base of a level of an index [2].

7.3. The New York Stock Exchange Composite Index (NYSE)

The New York Stock Exchange Composite Index is a broad -
based capitalization - weighted index. that measures the
changes in the aggregate market value of approximately 1500

stocks listed on NYSE Big Board.

The NYSE index is market value weighted. The impact of a

component issue’s price change is proportional to the issue’s

overall market value t6]

1500

Y. Pit Qe
_ i=
NYSE = Tooo * 50 (2-7)

Z Pio Qto

1=1

The base for the NYSE index is the total market of all
common stocks listed on the NYSE on December 31, 1965 scaled
to a base of 50, this index value was about the average price

of a NYSE common share at that date [17].
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The NYSE composite index is composed of four sub indexes.
The NYSE Industrial, Transportation, Utilities and Finance
indexes, which cover all NYSE listed stocks, although each

group index is also published separately.

The four indexes are stated in points, but the composite

index is expressed in dollars and cents [18].

In this index stock splits and stock dividends do not
require an adjustment, because they do not affect aggregate

market value, however adjustments are necessary to eliminate

the effects of capitalization changes, new listings and

delistings [12].

7.4. The American Stock Exchange Price Level Index (ASE)

The American Stock Exchange also developed its own index
in 1966.{12] This is an unweighted index of price movements of
all its traded stocks and warrants, derived by adding or
subtracting the average net price change each day to ‘the
previous index value. It is therefore quite different from the
usual stock mérket measures. Since only net changes are
considered no account is taken of the relationship of the net

change to the price of a stock. In this sense, it is

comparable to the Dow Jones Average.

The use of net price changes has several interesting

features. It avoids the problem of splits in that the only
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time the index is affected is on the day after the splits. 1In
practice the previous day’s closing Index is adjusted when
stock splits dividends, or cash dividends occur. When new
listing appear the divisor used to obtain the average is

increased correspondingly.

The base price is $16.88, the average price on April
29, 1966. Since values for the other periods are calculated by
adding or subtracting net price changes, the index would more

appropriately be called an average.

N
Y[ (P1a=Pip)/Pi1p]
i=1

ASEd = ASEp + N (2-8)

16.88

where:

Pia = Stock price on that day.

Plp

Stock price on the previous day.

ASEa= American Stock Exchange Price Index in that
day.

ASEp= American Stock Exchange Price Index on the

previous day.

N = number of companies listed in the index.

The official ASE index differs markedly in its
behavior from an index based on an unweighted average of

actual prices.
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7.5. Value Line Composite Average (Index)

The value Line Composite Average is the broadest
average (reported as index), it consists of approximately
1700 stocks, which collectively accounted for over 96
percent of the total dollar volume of equity trades in
the United States. (Those issues covered in the Vvalue Line

Investment Survey).

This 1index gives equal weight to the percentage change
in the prices of each of its component stocks, regardless
of their absolute price levels or aggregate market values.
An equally weighted index assumes that an equal dollar amount
is invested in each constituent stock [9]. Unlike the other
indexes, the Value Line Composite Average (Index) 1is a
geometric average rather than an arithmetic average. In this
process, the percentage change 1in the price of each stock is
averaged so that one percent-change in a $ 10 stock would be
given the same weight as one percent change in a $100 stock.
Another quirk of geometric average is that it has a built in

downward bias [2].

N N Pic
T [—I;'F] -1 * 100 (2-9)
XVL = i=1

The Value Line Composite Average also have sub indexes;

industrials, rails and utilities. This index is maintained
by Arnold Bernhard &Co., publishers of the Value Line

Investment Survey - [6], the adjustment for stock splits or
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dividends is made by adjusting the closing price of the
stdck on the previous day to compute the relative change

[12].

The Value Line Composite Average was set at 100 on June
30, 1961. Its ticker symbol is "XVL" or "VL" followed by the

code letter for the current month.

7.6. Nikkei Average

Nikkei average [2] (formally called the "Nikkei Dow Jones
Average'") is the most widely recognized barometer of the
Japanese stock market). It is a composite of 225 stocks
traded on the Tokyo Stock Exchange where the 1listed
companies are displayed in two sections, in 1986 there were
1052 corporate stocks listed on the First Section and 424

stocks listed on the Second Section [18],

This index is derived with the same method used to
calculate the Dow Jones Average [10],
255

Nikkei Average = ¥ Pu/divisort (2-10)
t=1

7.7. Wilshire 5000 Equity Index

Is a relatively new index which includes more common
stocks than any other well-known index. It represents a
value of over $1 trillion consisting of all actively

traded common stocks, that is, equity securities for which
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daily pricing is available, the inclusion of many stocks
tends to reduce the influence of the more staid blue chips.

It is a capitalization weighted price index with a base of

December 31, 1970. [18]

7.8. NASDAQ - OTC Composite Index

The (National Association of Securities Dealers)
which 1is the self-governing body of over-the-counter markets
publishes several indexes [8]. NASDAQ-OTC Composite Index is
a capitalization - weighted index which measures

performance of issues traded over the counter [6].

2300

Y Pit Qit
. i= ,

¥ Plo Qio

i=1

This composite index combines stocks in six categories:
industrial, bank, insurance, other finance, transportation and
utilities. All domestic common stocks totaling about 2300 are

included. The indexes are expressed in terms of bases of 100

established in 1971.[18]
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CHAPTER THREE

TooLs AND METHODS

Up to six techniques using database management systems
will be used to analyze data and produce results, these
techniques are:

- Monte Carlo Simulation

- Regression

- Correlation

— Coefficient of Determination
- Averages

- Populations and Samples

The following is a description of each of the above.

1. SIMULATION
1.1 Monte Carlo technique

The Monte Carlo Simulation technique [13] is an
especially wuseful mean of analyzing situations to obtain
approximate answers when a physical experiment or the use of
analytical approaches is either too burdensome or not
feasible; It has enjoyed widespread acceptance in practice
because of the analytical power it makes possible without the
necessity for complex mathematics. It is especially adaptable
to computation by digital computers. Indeed, computer
languages have been developed especially to facilitate Monte
Carlo Simulation. The technique is sometimes descriptively

called the method of statistical trials. It involves, first,
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the random selection of an outcome for each variable (element
of interest)the combining of these outcomes with any fixed
amounts, and calculation if necessary to obtain one trial
outcome in terms of the desired answer. This done repeatedly,
will result in enough trial outcomes to obtain a sufficiently
close approximation of the characteristic of the desired

answer.

The key requisite of the Monte Carlc technique is that

the outcomes of all variables of interest be randomly
selected, so that the probability of selection of all possible
outcomes be in exact accord with their respective probability
distributions. This is accomplished through the use of random
numbers and relating these numbers to the distributions of the
variables. Random numbers are numbers which have been

generated in such a way that there is an equal probability of
any number appearing each time, regardless of what sequence is

experienced at any prior time.

2, STATISTICAL TECHNIQUES
2.1 Regression

Regression analysis [5],[9]1,[17] is a statistical
technique for modeling and investigating the relationship
between dependent variable and a number of independent
variables. The relationship between variables is characterized

by mathematical model called regression equation:-

Y=f +8 X (3-1)

[+]
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The technique used in obtaining a regression equation
is the "least squares" method which is said to be the best
linear unbiased estimator that has least variance between two
or more variables. This computes the line of "best fit" whose
criterion is the minimization of the squared deviations of
observations from the line. The best fit line is found by
calculating the regression equation, and this will give
various co-ordinates for y for given value of X

¥=p8 +B X (3-2)

The coefficients ﬁo and él can be found from the formula .

B, =B, +B X (3-3)
where
o’ 1 n — ' |
Bo = = Y ¥i =¥ (3-4)
i=1
and
n L
¥ Y1 (X1-X)
~ i=1 _ Sxy
Bl T 'n —2 T Sxx (3_5)
L (X1-X)
i=1
where:
T XY
Sxy = Covariance (X,Y) = —
N
Cans v = x°
Sxx = Standard deviation of X = ——<= =
N
N = The number of observations

It is also possible to compute the coefficients 8 and
o

ﬁ: from the following equations :-
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(ZX¥TY) - (TX)(ZXY)
é = (3"6)
° N = x° - (T x)?

NZXZXY-XXZXY

B = Nz X - (2 Xx)° (3-7)

Often ﬁo is referred to as the constant and §1 as
the regression coefficient. The coefficients express the
importance of the independent variables in explaining the
dependent variable. Generally, the regression of X on Y will
only equal that of Y on X if there is perfect correlation

between variables.

2.2 Correlation

The correlation coefficient [17],[26], denoted by the
lower case Greek letter p is an index number that is never
larger than positive unity and never smaller than negative
unity symbolically; |

+1.0=zp=-1.0 (3-8)

The correlation expresses the degree of statistical
relationship between variables and seeks to determine how
well a 1linear equation explains the relationship betwéen
variables. If two variables move up and down togethef in
complete unison, these variables are said to be perfectly
positively correlated. The correlation equals its upper 1limit
of positive unity in this case. If two variables move
perfectly inversely, they are said to be perfectly negatively

correlated. In this case the correlation between variables
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If two

variables tend to move inversely, but the relationship is not

perfect, then the correlation is a negative number between O

and -1.

I1f two variables are unrelated they are said to be

uncorrelated. In this case the correlation coefficient equals

zZero.

The formula for the coeorrelation between two

variables

represented by the symbols X and Y is given below by r (where

estimator of P is the sample correlation coefficient r).

Covariance (X,Y)

r =
(Standard deviation of X)(Standard deviation of Y)
Where:
T XY
Covariance (X,Y) = Sxy = X
. V5 x°
Standard deviation of X = Sxx —F
. vy
Standard deviation of Y = Syy — %
then

(3-9)

(3-10)

(3-11)
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It is important to note the strong relation between él

(the regression coefficient) in the regression equation and

a~ Syy y1.2 _
’31... ( Sxx ) r (3 12)

The sample correlation coefficient r measures the
linear association between Y and X while B measures the

predicted change in ¥ for a unit change in X.

2.3 Coefficient of Determination

In using regression equations a closely related
quantity to the correlation coefficient is the coefficient of
determination, [5],[6],it is often used to judge the adequacy
of regression model, it gives a measure of the variability in
variable ¥ accounted by movements in X, the formula for

calculating coefficient of determination is

explained variation
R = —%otaT variation =T (3-13)

Thus r (correlation coefficient) is the square root of

the coefficient of determination.

2.4, Averages

An average is a figure which is representative of typical
of group of data, and because it lies centrally within that
group of data averages are often called "measures of central
tendency " Two types of averages are referred to generally in
investment matters, these are arithmetic average and the

gecometric average [15], [25].
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Arithmetic average

'This is given by the statistic

x = 1 2 n = } (3_14)
where

X = the arithmetic mean

Geometric average
The geometric average [25] or geometric mean is the nth
root of the product of n numbers. If five stock prices were

used to compute the geometric mean, the mean would be

Index value = S/A.* B*XC*D*E (3-15)
2.5, Populations and Samples

Usage of the term population [26] in statistics is a
carryover from the days when statistics was applied to
sociological and economic phenomena. Nowadays, it is applied
to set of collections of objects, actual or conceptual, and
mainly to set of numbers or observations. In some cases the
population is finite in other cases it is infinite, but
generally it is impossible to observe all its values even if

it is finite because it may be impractical or uneconomical to
cbserve it in its entirety. Thus it is usually necessary to
use a sample, a part of a population and infer from it results
pertaining to the entire population. Clearly, such results can

be useful only if the sample is in some way representative of
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the population. To assure that a sample is representative of

the population from which it is obtained, and to provide a
frame work for the application of problems of sampling, the so
called random samples are used. For sampling from finite
populations, they are defined as a set of observations
X oveooo X constitutes a random sample of size n from the
finite population of size N if it is chosen so that each
subset of n of the N elements of the population has the same

probability of being selected.

There are several ways of assuring the selection of a
sample that is at least approximately random. When dealing
with finite population, we can serially number elements of the
population and then selected a sample with the aid of a table
of random digits. The purpose of most statistical
investigations is to generalize from information contained in

random samples about the population from which the samples

were obtained.

Statistics is the science of drawing conclusions about
populations based on an analysis of sample data from
population. A subset of observations select from a population

is called a sample.

3. DATABASE MANAGEMENT SYSTEMS
Database management system [16] have long been used to

organize and manipulate large collection of data. These
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systems are powerful computer programmes that can effectively
manage a huge number of data elements. However these systems

are expensive and run only on large, sophisticated computers.

These restrictions were removed by the introduction of
the "dBase II", the first database management programme for
micro computers. With the use of dBase II, and the later
version dBase III+, users of smaller computers could begin to
manage computerized data management at affordable prices.
Ashton Tate dBase programmes are today's standards in their
field.

dBase III+ performs most database management fu;ctions.
The programme is actually a set of tools with which data can
be organized, managed and manipulated in a simple and
effective manner. The data entered is stored in a "database",
Anyldata entered, or indeed part of it, can be displayed,
changed, found, rearranged, analyzed, related and printed in

any form required by the user.

3.1 Hierarchical Databases

A hierarchical database organizes its contents in a
hierarchical tree. Besides identifying the data elements in
the database, the hierarchical tree defines the relationships
among these data elements. Several types of hierarchical
models are available. The simplest one is the model that

organizes all the data elements in the database in one
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relationship. Other models view the relationship as

one-to-many or many-to-many.

3.2 Basic Concept of a Relational Database File

A relational database file consists of two main parts.
One part defines the structure of the data records, and the
other contains the actual data. Before data can be put into a
data base file, its pre-defined structure includes the names
of the fields in a record, the number of characters in a
field, and the type of information (eg alphanumeric, numeric,

logical, data, memo) allowed in each field.

.3.3 Data Records

A data record holds the data items for a single entry.
Data records in a database fi#*le are usually arranged in the
order in which they are entered. Each data record is assigned
a sedquential record number when the record is added to the
database file. This sequential number is assigned by the

programme. Records can be traced, referred to, manipulated by

using their number if so required.

3.4 Data Field

A data field is a storage unit for holding a single
data item within a data record. Each data field is given a
name by which it is jidentified in the database, and the type
of its contents is determined by the user and prior to the

data entry.
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3.5 Application of a Relational Database

A relational database provides an effective means to.

maintaining and manipulating large amount of information.
Some useful functions can be performed on a relational

database include:

1) Maintaining and updating the contents of a database

file.

2) Locating and retrieving data that meet a given set
of specifications.

3) Sorting and rearranging a set of data items into a
predetermined sequence or order.

4) Performing mathematical operations on a set of data

items that meet a certain criteria.

dBase III+ is a very useful programme for the purpose

of this study.

The main database file will contain all relevant
information on the Amman Financial Market activity in the

period 1985-1989 according to the daily report produced by the

market.

All 126 registered companies on the Amman Financial
Market are entered in a special database file serving as a

list of those companies. Each company will have an
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identification serial number from 1 to 126 as per the market

main list.

categories:

Also, all companies are

Banking.
Insurance.
Industrial.

Services.

categorized in the four
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CHAPTER FOUR

DATA PREPARATION

1, COLLECTING DATA

2.

3.

_This includes:

Recognizing AFM as a financial institution, its
objectives, structure, types of clients and investors,
measures of performance, listed companies and
capitalization.

Daily reports (for ‘five years) of prices of common
stocks, traded securities and volume of traded shares.
Supplementary information 'concerning:—

a) Companies enlisted and those not 1listed into the
Regular AFM during the period (1985-1989).

b) Changes occurring on some companies as per the
following:

b.1) Merging operations with local or international
companies and methods observed.

b.2) Increasing of capital, distribution of free
shares, and settlement of any balances of shares
value.

c) Base year and any problems resulting from changing
capital as related to the base year, problems
resulting from the institution of new companies not
existing originally in the base year, and problems
from the mergers of companies becoming one company

after the base year.
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d) Method of exchange of companies shares in AFM and
fixing of prices.
e) Analysis of AFM index for the period (1985-1989) as
per the following:
e.1l) Method of calculation.
e.2) Enlisted companies and changes occurring on its
capital structure.

e.3) Index behaviour.

4. Literature survey of methods of computation procedures and
construction approaches of indexes.

5. Daily reports (for six months) of values of some

international indexes.

2. DATA MANIPULATION
Data base management systems have been used to organize
and manipulate data as follows:
1- All listed companies (126) in Amman Financial Market
between (1985-1989) were entered in a special database file
serving as a list of those companies. Each company had an

identification serial number from 1 to 126 as per the

market main list.

Also, companies were categorized in the four categories
1)Banking 2)Industrial 3)Insurance 4)Services. Each company
also had a serial number within each of the categories above.

The data elements entered and stored in the main database
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file were:

a—

Ref: it identifies company that had shares sold on that
date, "1" was designated for the company that had shares
sold on that day, "O" for those otherwise.

Dayserial: was assigned to each entry for the particular
date, and in a sequential manner as produced on the daily
report of the AFM.

Serial: is the identification serial number assigned to
each company as 'per the AFM main 1list. It covers all
companies from number 1 to 126. This is necessary to
perform any operations for any one company or group of
companies irrespective of their category.

Short: is an abbreviated name given to each company.
Category: is assigned to each category according to its
activity. There are 4 categories from 1 to 4, and as
explained earlier, this is used whenever any operation is
required on the companies within one or more categories,
Catnumber: is the serial number assigned to companies
within one category. This is another serial number that
defines the one company. It can only be used in
conjunction with the category number. It is used to

perform any operation required to the company Or companies

of one category.

- Date: is the date of the report of the AFM.

Shares: is the number of shares traded for the company on’

that date.

i- Price: is the closing price for the company on the date.
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2- The establishment of individual data base files for each
of the 126 companies which represents a detailed history
of the respective company for the period (1985-1989) in
terms of share price, and capital structure, these files
can be retrieved and its data manipulated for any purpose
required during the process of analyzing. The data element
stored in each database file were:- 1) Serial 2} Category
3)catnumber 4)bate S5)Shares and 6)Price. Each of the
above data base files contains the transactions of 1247
dealing days (five years period) at AFM, if no trading
occurred on any of those days. The closing price of the

previous trading day is used for that company.

3- The establishment of a general type database file for all
companies. This file includes details on changes in
companies’ capitals structure during the period
(1985-1989), as well as a description to the capital
structure if avail able in the base year, (Dec. 31,
1979). Or else (estimating this capital structure and
hence the share price) for those companies which have
been. created after the base year in accordance with the

same procedures used by AFM.

3. MEASURING DATA SUITABILITY AND STABILITY
It was essential to check the behaviour of each of these
companies all over the period of five years to insure its

fitness with the goal of this study. Method of measuring the
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suitability of each of the 1listed companies was performed
along the following channels:
1- Checking on the continuity of 1listing the respective
company in the Regular AFM until 1991 without its exception
from the list.
2- Verifying the date on which the respective company was
entered in the list of Regular AFM. -
3- Any essential change or adjustment that might have
occurred on the respective company status, this iﬁcludes;
| a~ companies mergers and the effect of their respective
shares at the respective period of comparison becoming the
shares of the merger company.

b- the effect of the distribution of free shares as paid
devidents on capital structure of the company.

c—- settling the balance of unpaid shares value by paid
devidents in this respect.

d- any increase or decrease in the capital of the company.
4- The effect of the company’s participation in AFM as

reflected from the number of days of shares exchange during

the period (1985-1989).

4, REMARKS‘OVER DATA SUITABILITY AND STABILITY

During the period (1985—1989).7 There has been some
development occurring on the status of companies at AFM. It
has been noted that:-
1- Already four companies were delisted by the AFﬁ for

several reasons during the period (1985-1989). These companies
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are (9,10,25,26), see appendix A2.
2- There are companies that were enlisted in the Regular AFM

after 1/1/85 as the following table, see appendix AZ2.

TABLE (1)
Companies Listed In The Regular Amman Financial Market For
The Period (1985-1989)

Year of No of

company Companies Remarks

listing

1985 32 Started exchange after 1/1/85, During
Year 1985.

1986 7 Started exchange after 1/1/86, During
Year 1986,

1987 6 Started exchange after 1/1/87, During
Year 1987.

1988 3 Started exchange after 1/1/88, During
Year 1988,

1989 7 Started exchange after 1/1/89, During
Year 1989

. 3- There are a group of companies that got merged in one

company and one share. These companies are: (31, 33, 35,

36, 39, 42, 44, 45, 46, 47, 49, 50, 51, 52, 64, 121), see
appendix A4.

4- There are several companies that had number of dealing

days less than 10% of the 1247 dealing days used for the

study. These companies are:

(5, 22, 23, 24, 29, 30, 35, 36, 44, 46, 55, 57, 72, 175, 176,

77, 79, 82, 92, 96, 104, 109, 122, 123, 124, 125, 126), see

appendix A2.
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S. MODIFICATION IN DATA DOMAIN AND DURATION

In consequence to the mentioned,‘modifications in data
range and duration were carried out as follows:

1- The four éompanies delisted from the Regular AFM were
dismissed from the study.
2- Duration of study period was modified as follows:

a- Cutting out the period (1/1/1985-31/12/1986) from the
comparison years of study due to the relative excessiveness
of the number of companies that were enlisted in 1985 on
words. Otherwise estimate share prices would have been
calculated for all those newly 1listed companies, from
1/1/1985 until its formal listing date. This process is very
laborious and could unnecessarily deviate results accuracy.

b- In 1987 six companies were enlisted in the Regular
AFM. Monthly share prices for these companies were estimated
from 1/1/1987 until their official date of 1listing. These

companies were (22, 43, 67, 71, 72, 80), see appendix A2.

The above approach of price estimation was applied due to

the small number of companies involved, and to the relatively

short period of estimation which did not exceed four months at

most. Therefore it will have a negligible deviating effect on

the end result. The AFM method of assumption was used in
reaching estimate monthly prices.

c- In 1988 three companies were enlisted in the Regular

AFM and were excluded from the study due to the fact that

estimate prices would have been calculated for a lengthy
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period exceeding a year (1/1/1987 - formal date of listing in
1988), which otherwise would seriously effect the end result.
These companies ére: (63, 70, 89), see appendix A2.

d- In 1989 seven companies were enlisted in the Regular
AFM and were also excluded from the study for the same
reasons as in (C). These companies are: (28, 31, 65, 66, 102,
119, 120), see appendix A2.
3- Resolving the problem of companies that were merged, which
had differént share prices until a certain date, then became
merged in one company of one share after words; the case was
resolved by calculating an assumed price covering the period
before merging and using the merging formula for AFM. |
4- The exclusion of all companies that had dull participation
of stock exchange on dealing days totaling 10% or 1less than
1247 days involved in the study. These companies were
considered as jinadequate in representing the true activity of

the market and therefore it could be unwise and infeasible to

be included in any index calculation.

6. DATA DOMAIN AND DURATION
In consequence to all the above mentioned modifications,
it was considered that the out coming data domain and

duration became consequently covering the maximum balanced

data representing actual companies history which is the

closest to accuracy and is truly reflective of exchange .

movements in the Regular AFM.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



47

Without jeopardizing the partidipation of any of the
previously dismissed companies for the 1247 days, since it was
confirmed that they also had less than 10% dealing days
between (1/1/1987 - 31/12/1989). Four companies have also
shown less than 10% participation during the 3 vyears
(1/1/1987~ 31/12/1989). These companies were (39, 53, 56,

58), see appendix Al.

Therefore the number of companies involved in the study
has been reduced to 73 companies, also the period of study

was reduced to three years (1/1/1987 - 31/12/1987 = 1745
dealing days).

Therefore the final number of companies and their
distribution as per their categories, whose data was used to
extract the results of this study totaled to 73 (see

appendixes A3 and B) and are as follows:

| TABLE (2)
Distribution Of The Companies Participating In The
Study According To Main Sectors

Sector No. of Percentage
Companies

Banks 18 | 25%

Insurance 9 12%

Services 13 18%

Industry 33 45%
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CHAPTER FIVE
MODELING

1. BUILDING THE MODEL
Once the compiling of information needed in the study was
completed, the next phase taken was "building the model"

required for developing different index simulations.

A model was prepared along the nature of the index which
is necessarily a subjective entity. The precise form it may
take depends on the creator, who has to see to it that it

meets all the conditions needed to insure a well constructed

index.

The model preparation steps involved the following:
1) Selecting the formulae necessary for working out indexes
values.
2) Deciding on the size and representativness of the samples
taken in forming the index in such a way fhat it will be
suitable for use in testing companies that are applying same

conditions in AFM and by using Monte Carlo Simulation.

Following is a description of steps taken:-

1.1 Index Statistical Formulation
Since the stocks comprised by an indicator must be
combined to construct the index, and as performance indicators

come in a variety of forms, it was decided in preparing
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indexes to refer to four commonly used approaches found quite

suitable in working out a well constructed market index.

Following are the approaches referred to:
1.1.1 Approach 1:- Value weighted Index approach:
Which is a capitalization weighted index approach (this
approach is used by Standard & Poors Index) so that change in
the price of a particular stock influence the index in

proportion to the total market value of the outstanding common

stock of the particular company.

n
Y Pit Qit
Value weighted Index = ':1 X 100 (5-1)
E Pic Qlo
i=1
Where:
Pit = Stock closing Price for a Particular day
Qit = Number of stocks outstanding for a
particular day.
Ple = Stock closing price on base year.
Qio = Number of stockks outstanding on base year.

It is calculated using the base price on Dec. 31,

1979.

1.1.2 Approach 2:- Price weighted Index approach

Which is a price weighted average (this approach is used

by Dow Jones and Nikkei Indexes )}, which means that each stock

in the average, is weighted by its price. It is calculated by
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adding the closing prices of the component stocks to calculate

their average.

n
Price weighted Index = §¥ Pit/n (5-2)
1=1
Where:
Pit = Stock closing price for a particular day.
n = Number of companies listed in the index.
1.1.3 Approach 3:- Equally weighted Qgeometric index
approach

Which gives equal weight to the percentage change in the
prices of each of its component stocks (this approach is used
by Value Line Index), regardless of their absolute price
levels or aggregate market values. It is a geometric average
rather than an arithmetic average. 1In this approach the

percentage change in the price of each stock isaveraged.

Equally weighted geometric Index

: N N
Pit - _
[ VR s e e

‘Where:
Pit = Stock closing price for a particular day.
Pio = Stock closing price on base year.
N = Number of companies listed in the index.

It is set at 100 on Dec. 31, 1979.
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-1.1.4 Approach 4:- Unweighted Index approach of price move

ments:

Which is an unweighted approached of price movement of
all its traded stocks derived by adding or subtracting the

average net price change each day to the previous index value

(this approach is used by The American Stock Exchange Price
Index). Only net changes are considered and no account is

taken of the relation ship of the net change to the price of a

stock.

The base price is the average price on Dec. 31, 1979.

§1 [ Ptd - Pip/Piyp ]

1

= N
Indexd = IndexP + (5-4)

Average price of N companies
on Dec. 31, 1979

Where:

Indexd = Index an a particular day

IndexP = index on the previous day
Pid = Stock price on that day
Pip = Stock price on previous day

1.2. The universe of stocks represented

This involves:
1.2.1. Sample Size

Some samples were selected large enough to become a
significant fraction of the population studied while others

were not too large so as to have an easy compilation, and as

per the following table.
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TABLE (3)
Selected Sample Sizes Considered In The Study
Case Sample Size Number of companies
participating
1 15% 10
2 25% ‘ 18
3 35% 25
4 45% 32

1.2.2. Representativeness
The ratio of participation of each sector of AFM in the
sample size was determined according to the ratio of the
number of companies such that finally, the sample contains
heterogeneous elements representing all sections of
population. The following two approaches were evaluated:-—
1. Assuming all the enlisted companies to participate in the

sample according to the four sectors at AFM. In this case

distribution will be as follows:-

TABLE (4)
Distribution Of The Companies Listed In The
Regular AFM According To Main Sectors

Sector Category Percentage
Banks . 25%
Insurance 21%
Services 19%
Industry _ 35%
2. Assuming the modified number of . companies =73~ to

participate in the sample. In this case distribution will be

as follows:
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TABLE (5)
Distribution Of The Companies Listed In The Regular
AFM And Participating In The Study According
To Main Sectors

Sector {Category) Percentage
Banks - 25%
Insurance -12%
Services 18%
Industry 45%

Forty simulations were performed to check for the more
suitable approach. It was concluded to dismiss distribution
alternative (Number 1) as it gave inferior results relative to

distribution alternative (number 2).

As a result of applying each of the mentioned "Sample
size"and 'representativeness", the numbers of companies
participating in simulation trials distributed on their

respective sectors came out to be as follows:

TABLE (6)
Distribution Of The Number Of Companies Participating
In The Study According To Selected Sample Sizes
And Sectors

Category ' Sample size
Sector 45% 35% 25% 15%

Percentage
Banks 25% 8 6 4 2
Insurance 12% 4 3 2 1
Services 18% 6 4 3 2
Industry 45% 14 ‘ 12 9 5
Total 32 25 18 10
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1,3, Monte Carlo Simulation
After designating: - 4 combinations of statistical
formulation for working out the index, and - 4 different sizes
with respect to the segmentation of population studied; 16

cases emerged through which the index could be worked out.

Since the number of participating companies in the study
is 73, and as the probability of entries meeting sample size
conditions become very high. Therefore, and in order to
successfully demark exactly the companieé that will be entered
in each of the mentioned 16 cases, it was decided to utilize
the following Monte Carlo Simulation:-

1. The ranaom selection of outcome for each variable.

2. Combining of outcomes to obtain one trial outcome in terms
of the desired answer.

3. The above 1is repeatedly done in order to obtain

sufficiently enough trial outcomes.

This was applied in the study as follows:-

1. Random Selection of the companies that will be enlisted in
each index separately.

2. Calculating a numerical value for the index by applying the
formula on the selected companies.

3. Repeat above mentioned steps.

Since there was 16 general cases of index creation, and

each case had 10 simulated trials, therefore a total number of
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160 Runs (see appendixes A3 and C) were performed.

1.4. Adequacy of Index Results
1.4.1. Testing Adequacy of Index Results
In order to obtain comprehensive information about
indexes behaviour resulting from this study, the numerical
values for the 160 indexes were subjected to a series of
statistical checks using graphical, divergence and correlation
analysis, and as follows:
1. Testing the extent of the relation of each company'’s share
price and independently with the average price of the

combined participating companies at AFM.

This is necessary to determine the degree at which the
particular company’s share price is geared with the remaining
companies’ average price. |
2. Testing on the extent of the relation of each index
resulting from the study with the prices of the market
combined; this will prove the method with which the
respective index was calculated.

3. Testing the extent of the relation of each index with a
defined group of companies participating in AFM.

4. Testing the extent of the relation of a certain group of
indexes in the study with the intérnational indexes in each

of Europe, USA and Asia.
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1.4.2 Standards that will be used to measure adequacy of
results

With reference to the immediately mentioned statistical

checks used for testing adequacy of results. Comparisons with

a group of standards was carried out; following is a detailed

Vexplanation of their function and purpose:-

1- Movement of the average price of the combined companies at
AFM: This is meant to represent the average daily price for
the group of companies entered in AFﬁ‘and involved in the
study; calculated over three years.

Movement of the average price of the combined companies =

73
T Pit
1=1

73

(5-5)

Where:
Pit = Stock closing price for a particular day

2— Movement of market prices combined relafive to the method
of calculation of the respective index:- This is meant to
apply each of the four formulae (four approaches), used in
the study to calculate indexes, on the group of companies
entered into AFM and participating in the study;
application of the formulae to be calculated on daily basis
and to cover three years period. This kind of standard was
called GENERAL NAMED INDEX (GNI). The reason behind this
naming is that it covers all companies as reflected in the

following formulae.
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a) GNI for value weighted index approach =

73

T Qi Pit
1=

73

¥ Qie Pio

1=1

(5-6)

where comparisons of trials (1-40) in Appendix C were

tested against the value of this standard.

b) GNI for price weighted index approach =

T3

. Pitf7a (5-7)
i=1

where comparisons of trials (41-80) in Appendix C were

tested against the value of this standard.

c) GNI for equally weighted geometric Index approach =

73 73
P
[ /121[ B ] -1 J * 100 (5-8)

where comparison of trials (81-120) in Appendix C were

tested against the value of this standard.

d) GNI for unweighted index approach of price movements of a

certain day =
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73 Pid - P1p/Pip
) [ 73 ]
1=1

N
Index}’revious day +

(5-9)

Average price on Dec. 31
1979 of the 73 companies

where comparison of trials (121-160) in Appendix C were

tested against the value of this standard.

It was considered necessary to compare results with GNI
as these standards cover all entered companies and
consequently represent actual reflection of movement in that
day, and subsequently, if the behaviour of any index is in
‘line with GNI, it will become "initially” an active market
performance indicator.

3- A defined group of companies of those participating in
AFM:- This is meant to compare any index resulting from the
160 trials with a group of companies not reaching in total 73
companies (as was the case with GNI). Ssince comparing the
results of indexes only with GNI might not be sufficient

because the actual activity of AFM does not cover the total of

all entered compaﬁies every single day; some companies might

not negotiate and exchange on a certain day while reverting to
do the following. This was accomplished by comparihg the

results of every index with the results of the other 159

indexes. This was carried out on a daily'basis for three years

as every index represents a certain group of companies.

4~ Internatiunal Indexes: It was considered hecessary to

compare selected best index results in the study to determine
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the relation, if any, of those indexes with the movement of
other international markets. The above was calculated on a
daily basis for six months period (1/3/1987-31/8/1989),
selected indexes for the above comparison were obtained from

the Wall Street and Financial Times Journals [7],[23], and as

follows:
TABLE (7)
Selected International Indexes
INDEX USED 1IN

Dax Frankfurt
F.Times London
Dow Jones New York
Nikkie Tokyo

2,.DATABASE PROGRAMMES

After completing the theoretical description of the Model
that was concluded to be Suitable for preparing the study, it
was necessary to start with the practical operations needed to
implement the theory. This was achieved by (Fox-base), a com
puter database management systems software. Forms of
calculation required the manipulation of quite tremendous
number of data elements such that some of the calculations

involved as high as 15,000,000 basic mathematical operations.

This was achieved by the working out of the respective

various computer programmes (see appendix D) through three
different stages; The following is a brief description of

these stages.
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2.1. First stage:
This stage 1is related to sectioning and adjusting

compiled data, it covers the following:-

1- Programme No.1.

This programme pérforms sectioning of data collected for
all the companies covering the period (1/1/1985-31/12/1989) as
taken from AFM daily reports into 126 files, each for one

respective company.

2-Programme No. 2.
This programme carries out the reduction of study period
of the participating companies to three years period

(1/1/1987- 31/12/1%89).

2.2, Second Stage:

This stage is concerning the performance of a number of
mathematical operations necessary to obtain elementary

results, it covers the following:-

3- Programme No. 3,

This programme create a random number generator using
both Monte Carlo Simulation concepts, and the proper selection

of random samples and percentages.

4- Programme No. 4,

This programme is applied on all companies for a three
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years period to calculate the elementary values needed to
calculate indexes values, calculations are made using each of

value weighted, price weighted and equally weighted geometric

approaches.

5- Programme No. 5.
This programme is applied on all companies for a three
years period to calculate the elementary values needed to

calculate indexes values by using unweighted index approach of

price movements.

2.3. Third Stage

This stage is concerning the analysis if results and

involves the following:

6-FProgramme No. 6,

This programme calculates one (example) case of GNI

cases.

7- Programme No. 7.

This programme calculates one (example) simulation case.

8-Programme No. 8,

This programme calculates a group of statistical

standards for each index to determine the extent of the later

relation with market movements.
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9- Programme No. 9,

This programme caiculétes a group of statistical
standards to determine the relation of each index with a group
of companies (other indexes); also the relation of indexes

with international indexes are determined.
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CHAPTER SIX

CALCULATIONS AND ANALYSIS

1. ADEQUACY TESTS:

Results of Monte Carlo Simulations were obtained (as
explained) from the different sets of alternatives. Those
results were thoroughly examined. Each result of index form
was presented both mathematically and graphically. Evidences
" have shown that all produced indexes were closely related. To
measure the relative volatility of the various indexes in the
different forms, and to judge which indexes would be the best

for application, adequacy tests were applied as follows:-

1.1 The application of the First Standard

Upon testing the relation between the daily share price

of each company (see appendix B} and the average daily share pri

through the application of the first standard test, a clear
diversity was noted in this relation. While some companies
recorded high positive correlation, some others recorded a

contrary high negative one as indicated in the following

table:
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The Correlation Coefficients Resulting By Applying

TABLE (8)

The First Standard

Company Number

Correlation Coefficient Vvalue

DO-ITOhOA WP

0.98282
0.12785
0.30533
-0.48726
0.74497
0.65055
-0.59884
0.79468
0.73172
0.85916
0.73263
0.61108
0.82126
0.94909
0,.91347
0.85843
0.89673
0.17169
-0.80979
0.60996
-0.68814
0.43655
0.92942
0.87114
0.92530
0.77291
0.78783
-0.21369
-0.22591
0.91215
-0.07928
0.87520
~0.78408
-0.34621
0.76972
0.14210
0.12187
~0.06912
0.65825
0.69538
0.76998

64
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TABLE (8) _
The Correlation Coefficients Resulting By Applying
The First Standard (Cont.)

Company Number Correlation Coefficient Value
42 0.01544
43 0.91076
44 0.61692
45 0.21966
46 0.74429
47 , 0.82238
48 0.96200
49 0.70121
50 0.31469
51 0.49047
52 0.93049
53 0.70981
54 0.88996
55 0.95854
56 0.60014
57 0.55202
58 0.96873
59 ' -0.64695
60 0.84275
61 0.73329
62 0.21125
63 0.71644
64 0.93856
65 0.81873
66 0.92800
67 0.92896
68 0.95433
69 0.91316
70 0.85807
71 0.92810
72 -0.35651
73 0.90183

In the above table, company No.1 recorded the highest
correlation of 0.98282 while company No. 19 recorded the

lowest correlation of - 0.80979. Results of the above table

were analyzed in an effort to explain the said inconéistency

and to account for their diverse results in a form of a law or

formula that will help in the study. Analysis was unrewarding
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in this regard; while it was possible to explain the high
correlation of company No.1 because the share price of that
company forms a high proportion in the overall top ceiling
price due to its high value, companies (No. 14, 15, 43, 52,
55, 64, 66, 67, 68 and 76) recorded similar high correlation
that could not be explained generallf, knowing that the prices
and sectors of those companies were quite different.
Therefore, this standard did not help in uncovering different
structures that might be the best in creating suitable

indexes. Consequently applying standard Number two was the

next step.

1.2 Application of the Second Standard

The General Named Indexes GNI(s) containing all listed
companies at AFM for each statistical formula were produced on
daily basis. Simple liner regression and correlation analysis
to measure direction and strength of the statistical
relationship between each index and the above GNI (s) were
performed, the results of calculated correlation coefficients

are summarized in a matrix form as per the following table:
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TABLE (9) )
Correlation Coefficients Resulting By Applying
The Second Standard

Index Trial Number Correlation Coefficient Value
INDEX TRIALS 1-40

1 0.99588

2 0.99606

3 0.96857
4 0.96710

5 0.99480

6 0.98883

7 0.99429
8 0.97410

9 0.93872
10 0.88290
11 0.98859
12 0.96276
13 0.98040
14 0.99665
15 0.97910
16 0.91134
17 0.99720
18 0.99741
19 0.93924
20 0.99696
21 0.88383
22 0.99443
23 0.92251
24 0.92819
25 0.96959
26 0.99674
27 0.88392
28 0.97543
29 0.93097
30 0.99454
31 0.91282
3z 0.91343
33 0.97583
34 0.97801
35 0.97465
36 0.93708
37 0.96239
38 0.96245
39 0.97503
40 0.92927
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Correlation Coefficients Resulting By Applying

TABLE (9)

The Second Standard (Cont.)

Index Trial Number

Correlation Coefficient Value

INDEX TRIALS 41-80

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
56
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

0.95608
0.96503
0.91163
0.95532
0.99417
0.63697
0.86351
0.83760
0.99625
0.70172
0.99190
0.59155
0.94103
0.75622
0.89522
0.99272
0.99004
0.99322
0.99337
0.20363
0.68030
0.96224
0.96095
0.90009
0.80446
0.97021
0.99019
0.96106
0.47471
0.98804
0.88241
0.97569
0.58626
0.97039
0.98831
0.96127
0.95409
0.96515
0.96769
0.98502

68
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TABLE (9)

Correlation Coefficients Resulting By Applying
The Second Standard (Cont.)

Index Trial Number

Correlation Coefficient value

INDEX TRIALS 81-120
81
82
83
84
85
86
87
88
89
90
91
92
g3
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

0.59550
0.99377
0.98736
0.99666
0.99546
0.99738
0.98319
0.99057
0.98677
0.99484
0.99552
0.98793
0.98821
0.99579
0.99529
0.98474
0.97807
0.99453
0.99089
0.99175
0.99492
0.98748
0.97198
0.98677
0.99128
0.98490
0.99538
0.99014
0.97911
0.99117
0.95949
0.97309
0.96368
0.98783
0.97862
0.98224
0.98076
0.95274
0.97975
0.98116

69
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Correlation Coefficients Resulting By Applying

TABLE (9)

The Second Standard (Cont.)

Index Trial Number

Correlation Coefficient Value

INDEX TRIALS 121-160
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

0.98776
0.58985
0.98798
0.99360
0.99570
0.98101
0.99170
0.99261
0.99349
0.98856
0.98294
0.97795
0.99260
0.98138
0.99253
0.99022
0.97209
0.99318
0.99101
0.98989
0.98370
0.98006
0.97848
0.98073
0.98375
0.96597
0.97986
0.98353
0.98414
0.99525
0.93455
0.95965
0.96455
0.94694
0.97291
0.93506
0.95539
0.98769
0.89438
0.96483
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Results indicated that most of the indexes showed great
ability to measure market performance; but stil), when these
results were arranged in order of their effectiveness, the
methods used proved good capabilities in developing highly
efficient indexes in the following order respectively:
(Approach 3, Approach 1, Approach 4, Approach 2). However, it
is necessary to emphasize that the above outcome does not
minimize the capabilities of all methods in general. The above
arrangement in respective order was meant to indicate the

quite good probability of obtaining highly effective indexes.

Statistics were made to count the number of times in
which indexes registered correlation values greater than 0.90
and up to 0.98 with GNI in steps of 0.1 for each cicle.
Following tables indicate the distribution of the 160 indexes

in this regard in accordance with four different approaches

and sample sizes.
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TABLE (10)
Distribution Of The Number Of Index Trials (1-40)
Resulting By Applying The Second Standard
on Approach 1 Trials According To Correlation Value
And Sample Size

Sample size
Correlation

ranges 15% 25% 35% 415% Tctal
<.,900 0 2 1 0 3
.90-.91 0 0 0 0 0
.91-.92 2 0 0 1 3
.92-.93 1 2 0 0 3
.93-.94 1 1 1 1 4
.94-.95 0 0 4] 0 0
.95-.,96 0 0 0 0 0
.96-.97 2 1 2 1 6
.97-.98 4 1 1 1 7
.98-.99 0 4) 1 2 3
>.99 Q 3 4 4 11
TOTAL 1 1 1 1 40

TABLE (11)

Distribution Of The Number Of Index Trials (41-80)
Resulting By Applying The Second Standard
On Approach 2 Trials According To Correlation Value
And Sample Size

Correlation Sample Slze Total
ranges 15% 25% 35% 45%
<.900 2 3 4 3 12
.90-.91 0 1 0 0 1
.91-.92 0 0 1 0 1
.92-.93 0 0 0 0 0
.93-.94 0 0 0 o 0
.94-.95 0 0 0 1 1
.95-.96 1 o 1 0 -2
.96-.97 3 3 1 0 7
.97-.98 2 1 o 0 3
.98-.99 2 1 0 0 3
>.99 0 1 3 6 10
TOTAL 10 10 10 10 40
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Distribution Of The Number Of Index Trials (81-120)

TABLE (12)

Resulting By Applying The Second Standard
on Approach 3 According To Correlation Value
And Sample Size

Correlation Sample Size Total
ranges 15% 25% 35% 45%
<.900 0 0 0 0 0
.90-.91 0 0 0 0 0
.91-.92 0 0 0 0 0
.92-.93 o 0 0 0 0
.93-.94 0 0 0 0 0
.94-.95 0 0 0 o 0
.95-.96 2 0 0 0 2
.96-.97 1 0 0 0 1
.97-.98 3 2 1 0 6
.98-.99 4 3 3 3 13
>.99 0 5 6 7 18
TOTAL 10 10 10 10 40
TABLE (13)

Distribution Of The Number Index Trials (121-160)
Resulting By Applying The Second Standard

On Approach 4 According To Correlation Value

And Sample Size

Correlation Sample Size

ranges Total
15% 25% 35% 45%

<.900 1 0 0 0 1
.90~-.91 0 0 0 0 0
.91-.92 0 0 0 0 0
.92-.,93 0 0 0 0 0
.93-.94 2 0 0 0 2
.94-,95 1 0 0 0 1
.95-.96 2 0 0 0 2
.96-.97 2 1 0 0 3
.97-.98 1 2 2 0 5
.98-.99 1 6 3 4 14
>.99 0 1 5 6 12

TOTAL 10 10 10 10 40
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In consequence of the above outcome, it was not
possible to eiiminate more than four indexes getting
correlation values less than 0.5%. S0 all indexes were
reconsidered and thus subjected to further correlation tests.

Further to the application of. the First and Second
Standards mentioned above, coefficients of the linear
régression equations and the coefficients of determination

were as well calculated as given in the results of appendix F.

1.3 Application of the Third Standard

To measuré the adequacy of indexes and the level of
fitness with respect to the general market trend, all indexes
were subjected to further analysis by the implementation of
the Third standard aiming at finding a correlation for each
index with the group of other indexes. Results were produced
and represented in a matrix displaying correlation

coefficients for each pair of indicators (as shown in

.appendix E).

These results showed good correlation between indexes
in general but the quality of the goodness of these
correlations varied. In analyzing the matrix data towards
signaling out the best indexes, statistics were made to find
the number of times in which each individual index registered
correiation value greater than 0.90 and up to 0.98 with the
other 159 pairs of indicators, in steps of 0.01 for each

cycle. The following tables show the behaviour of the best ten
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indexes resulting from the mentioned statistics distributed
among each of the mentioned ranges of correlation and for each

of the four methods.

TABLE (14)
The Best 10 Indexes Resulting By Applying The Third Standard
On Approach 1 Trials According To Correlation Ranges
(Index Trials 1-40)

Correlation Range

No >.90 >.91 >,92 >.93 >.94 >.95 >.96 >.97 >.98 >.99
1 13 6 6 6 6 28 25 6 28 11
2 25 25 25 28 28 6 28 28 20 22
3 37 13 . 28 25 33 33 6 25 5 35
4 6 28 33 37 25 20 37 37 7 39
5 8 33 37 33 20 25 20 38 22 2
6 33 a7 8 38 17 18 33 33 2 5
7 15 15 13 20 38 17 18 20 11 7
8 28 38 3 13 13 37 13 17 18 18
9 38 3 38 18 18 2 38 18 39 20
10 34 34 20 2 37 38 .2 26 17 17

TABLE (15)

The Best 10 Indexes Resulting By Applying The Third Standard
On Approach 2 Trials According To Correlation Ranges
(Index Trials 41-80) '

' Correlation Range
No. >.80 >.91 >.92 >.93 >.,94 >,95 >.96 >.97 >.98 >.,99
1 79 79 79 79 72 79 79 79 79 49
2 |- 77 77 72 72 79 72 72 72 42 55
3 72 44 77 42 42 74 77 42 41 41
4 44 72 44 44 44 42 42 76 45 45
5 42 42 42 77 77 77 44 68 49 58
6 76 76 76 76 68 44 74 44 55 67
7 68 68 68 68 74 68 68 74 56 70
8 66 74 74 66 66 66 76 77 58 75
9 74 66 66 74 76 76 55 55 - 59 80
10 78 78 78 78 78 78 66 41 67 56

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



76

TABLE (16)
The Best 10 Indexes Resulting By Applying The Third Standard
On Approach 3 Trials According To Correlation Ranges
(Index Trials 81-120)

Correlation Range
NO. >.9>.91 >.92 >,93 >.94 >.95 >.96 >.97 >.98 >.99

1 86 86 84 82 98 104 88 86 S0 S0
2 (110 84 107 98 104 88 89 98 84 S8
3 94 21 82 104 82 8z 84 84 88 100
4 91 110 101 84 90 B84 90 104 95 95
5 (101 92 110 90 100 86 105 101 85 99
6 84 101 114 lo01° 86 100 - 86 90 98 84
7 81 107 90 107 88 99 82 100 99 89
8 82 85 91 85 91 89 107 105 100 94
9 85 94 104 86 99 98 85 94 107 83
10| 92 a0 85 105 101 90 94 82 86 85

TABLE (17)
The Best 10 Indexes Resulting By Applying The Third Standard
On Approach 4 Trials According To Correlation Ranges
(Index Trials 121-160)

Correlation Range

NO. >.9 >.91 >.92 >.93 >.94 >.95 >.96 >.97 >.98 >.99
1 |139 150 158 158 126 158 126 158 126 125
2 [126 138 126 126 158 126 150 125 125 126
3 |138 158 145 145 145 145 158 145 150 131
4 1158 126 150 138 138 150 125 131 131 139
5 1149 139 138 150 150 138 145 139 158 158
6 |125 145 127 139 125 125 138 138 136 136
7 1121 142 130 131 131 139 139 149 145 145
8 142 125 139 142 130 131 149 136 127 149
9 (127 131 142 125 139 149 127 142 138 122
10{141 130 125 130 142 127 131 127 149 124
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In analyzing these results, it was possible to deduce
16 indexes found to be the best representation of the 16
general cases previously mentioned. Results are as per the

following tables:

TABLE (18)
The Best 16 Indexes Developed By The Study According
To Approach And Sample Size

, Sample Size
Approach 15% 25% 35% : 45%
1 33 28 6 13
2 79 68 42 55
3 114 107 91 84
4 158 150 138 125
TABLE (19)

Correlation Coefficient For The Best 16 Indexes
Against GNI

Sample Size
Approach 15% 25% 35% 45%
1 0.97583 0.97543 0.98883 0.98040
2 0.96769 0.96106 0.96503 0.99522
3 0.98783 0.99538 0.99552 0.99666
4 0.98769 0.99525 0.99318 0.99570

1.4. The Application of the Fourth Standard

Upon the application of the fourth standard on the
chosen group of indexes for the sake of finding its relation
with international market indexes. Results showed that high
correlation values exist with each of (Dax, Dow Jones, and

F.Times), where correlation values exceeded 0.73 for all the
above cases, whereas these values fell to its lowest level of
0.536 when compared with Nikkie (Tokyo). The following table

shows all the results obtained in the fourth application:
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TABLE (20)
Correlation Coefficient For The Best 16 Indexes

Against International Indexes

78

INDEX International Indexes
TRIAL | DAX F.TIMES DOW JONES NIKKIE
NO. (FRANKFURT ) (LONDON) (NEW YORK) (TOKYO)
84 0.88796 0.84553 0.90465 0.76348
91 0.83173 0.79494 0.73747 0.53646
107 0.83726 0.78841 0.76305 0.56582
114 0.83390 0.75228 0.81903 0.65454
150 0.87436 0.82276 0.85614 0.67450
138 0.93823 0.89875 0.94023 0.79376
125 0.91233 0.86940 0.81403 0.61994
158 0.90939 0.85645 0.90716 0.74816
6 0.94532 0.91811 0.92013 0.77473
13 0.91690 0.89727 0.90723 0.74042
28 0.88409 0.86902 0.86335 0.68836
33 0.85851 0.84994 0.84851 0.65662
79 0.92308 0.93868 0.90169 0.76977
42 0.92872 0.92508 0.90484 0.74086
68 0.91897 0.92161 0.92451 0.76348
55 0.87325 0.84984 0.78443 0.67053

four international indexes,

correlation

between

(Dax, Dow Jones

and F.times)

Further justification showed that when comparing .the

there exists a strong independent

and a

relatively weaker correlation with Nikkie of Tokyo which
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further indicates that the Tokyo market seems to be less
sensitive to parameters that might considerably effect the

other international markets.

(TABLE 21)
Comparison Between International Indexes

International Indexes

INDEX DAX F.TIMES DOW JONES NIKKIE
NAME (FRANKFURT) (LONDON) (NEW YORK) ( TOKYO)
DAX 1.00000

F.TIMES 0.90207 1.00000

DOW JONES 0.9105¢0 0.93238 1.00000

NIKKIE 0.77023 0.77806 0.87385 1.00000

Therefore by applying the fourth standard on the 16
indexes it proves that they are all adequate and are geared

with international indexes.

2. RESULT

By applying the four standards combined, the study
concluded to the description of 16 indexes that registered
best results as far as its relation with each of AFM and
international markets. These indexes represented several
statistical calculation methods, various fractions of
population and different asset allocation strategies. The

following tables summarizes the overall results of this

study.
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TABLE (22)

The Best 16 Indexes According To Correlation

Value, Percentage And Approach

Index Trial No. Correlation | Approach Percentage
84 0.9966600 3 45
125 0.9957000 4 45
91 0.9955200 3 35
107 0.9953800 3 25
150 0.9952500 4 25
55 0.9952200 2 45
138 0.9931800 4 35
6 0.9888300 1 35
114 0.9878300 3 15
158 0.9876900 4 15
13 -0.9804000 1 45
33 0.9758300 1 15
28 0.9754300 1 25
79 0.9676900 2 15
42 0.9650300 2 35
68 0.9610600 2 25

80
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Indexes And Both Amman Financial Market And
The International Indexes

TABLE (23)
The Correlation Coefficient Between The Best Chosen

81

INTERNATIONAL INDEXES

| tndex| JORDAN

Trial bax F.TIMES DOW JONES NIKKIE
(AMMAN) | (FRANKFURT) (LONDON) (NEW YORK) { TOKYO)

84 0.99666 0.88796 0.84553 0.90465 0.76348
91 0.99552 0.83173 0.79494 0.73747 0.53646
107 0.99538 0.83726 0.78841 0.76305 0.56582
114 0.98783 0.83390 0.75228 0.81903 0.65454
150 0.99525 0.87436 0.82276 0.85614 0.67450
138 0.99318 0.93823 0.89875 0.94023 0.79376
125 0.99571 0.91233 0.86940 0.81403l 0.61994
158 0.98769 0.90939 0.85645 0.90716 0.74816
6 0.98883 0.94532 0.91811 0.92013 0.77473
13 0.98041 0.91690 0.89727 0.90723 '0.74042
28 0.97543 0.88409 0.86902 0.86335 0.68836
33 0.97583 0.85851 0.84994 0.84851 0.65662
79 0.96769 0.92308 0.93868 0.90169 0.76977
42 0.96503 0.92872 0.92508 0.90484 0.74086
68 0.96106 0.91897 0.92161 0.92451 0.76348
55 0.99522 0.87325 0.84984 0.78443 0.67053
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The Random Selection of The Companies Using Monte
Carlo Simulation for The Best 16 Chosen Indexes

TABLE (24)
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Sample size

15% 25% 35% 45%
Index Trial Number

33 (15811479 |68 |28 |150[10716 42 1138|911 (13 |55 |84 [125
2 2 6 10 8 5 2 2 2 2 4 1 2 1 2 1
5 14 7 17 9 6 8 6 6 5 10 5 5 6 3 2
20 23 30 24 10 7 14 10 8 6 11 10 7 7 5 4
28 28 35 29 18 14 18 17 10 12 16 11 ¢ 9 6 5
35 30 40 36 20 22 23 23 13 13 17 12 10 10 7 6
54 44 50 43 24 24 24 25 17 17 18 14 12 11 8 10
59 49 51 45 29 28 30 34 22 24 24 19 14 17 13 11
64 51 62 48 36 35 31 37 25 25 25 20 17 18 16 14
67 58 65 €60 40 40 40 40 27 27 27 22 19 24 21 20
73 71 73 6B 46 45 44 53 30 28 30 29 20 25 23 22

53 48 46 57 32 29 32 31 21 26 24 26

56 53 53 59 38 31 34 35 27 27 27 27

50 55 59 62 40 32 59 40 29 28 30 29

64 59 62 67 43 42 41 53 31 29 33 31

66 61 64 68 45 46 43 56 32 31 35 32

71 64 66 69 48 48 48 57 33 32 36 33

72 72 71 71 51 52 49 58 36 33 37 34

73 73 73 72 52 54 S50 59 37 40 38 37

53 57 51 62 43 41 41 45

54 59 53 64 47 42 43 51

55 64 54 65 49 43 48 56

58 65 55 68 50 47 49 57

60 71 56 71 51 49 50 58

69 72 68 72 52 50 51 59

72 73 71 73 53 56 52 60

54 61 53 62

60 62 54 63

65 67 55 66

70 68 56 67

71 69 68 68

72 71 70 69

73 73 71 70

For more details see appendix A3
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3. AMMAN FINANCIAL MARKET INDEX

3.1 Description

1- AFM index is composed of 38 companies. The relative 38
common stocks include 10 Banks, 5 insurance, 6 services and 17
industrials. Those companies are:-

[(3, 4, 5, 7, 8, 9,11, 12, 13, 14), (27, 29, 30, 34, 47), (54,

59, 60, 62, 63, 75), (80, 81, 83, 86, 87, 90, 91, 93, 94, 97,

%4, 99, 100, 101, 102, 103, 106)], see appedix Al

2- AFM utilizes the following formula in calculating its
Index.
38
AFMPI =7 1log (Pit / Pio) (6-1)
1=1

Where:

Pit

Stock closing price for a particular day

Pio

]

Stock closing price on Dec. 31, 1979.

3- Companies listed in calculating AFM index covers 33% of the
total companies listed in the Regular AFM through the end of
1989.

4- Seven out of the 38 companies listed in calculating AFM
index .were excluded from the study (see appendix A2) for
reasons explained previously. Those seven.companies are (74,
75, 76, 77, 79, 80), see appendix B2.

5- AFM index suffers from the following limitations:

- There are no clear criteria on which basis the AFPI sampling

procedure was followed.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



B84

- Since the creation of AFPI it has not been tested for its
goodness of fit with respect to the general market trend .

- The index was not properly watched and maintained to ensure
its validity with respect to periodical situations concerning
stock dividends , splits , mergers , making substitutions to
replace unsatisfactory securities and , changing the number of
stocks in the sampled list .

— It measures the relative change in the prices of cutstanding
common stocks compared to the base year prices , but it does
not reflect the influence of the price of a particular

component stocks in proportion to the total market value .

3.2 Analyzing Amman Financial Market Price Index (AFMI)

Amman Financial Market Price Index was subjected to
same statistical standards which were used with all the
indexes developed by the study. Therefore, and in order to
measure the actual capabilities of the 38 companies group
listed in AFM index, the group of companies were subjected to
the same different forms of formulae used in the study. Four
indexes (AFM1, AFM2, AFM3, AFM4) were devised for AFM index,
where AFMn is the index resulting from applying formula No.n

on the listed 38 companies, (n=1,2,3,4).

The four statistical standards were applied on the
above given four forms. Results were as follows:
1- As mentioned previously, seven companies out of the 38

companies listed in calculating AFM index were excluded
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leaving 31 companies under study. Results of applying the
first standard on the 31 companies are reflected in table (8)
already produced by the results of the study. On the other
hand, results of the remaining (excluded 7 companies) are as

follows:

TABLE (25)
The Correlation Coefficients Resulting By Applying
The First Standard On The Group of Excluded Companies

Company Number Correlation Coefficient Value

0.09273
-0.49424
-0.52723

0.00000

0.49633

0.00000

0.00000

~I O N b LB

2. Results of applying the second standard on the different

developed AFMn index forms are given in the following table:

TABLE (26)
The Correlation Coefficients Resulting By
Applying The Second Standard On The AFM Forms

Index Correlation Coefficient
Form

AFM1 .95608

AFM2 .59550

AFM3 .98776

AMF4 .96991

In comparing results of latter (AFM ) with those produced
by this study, in an effort to define their quality, their

order of preference was as follows:
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TABLE (27)
Ranks Obtained By Both AFMn And The Developed
Indexes Resulting By Applying The Second Standard

Approach Of Construction
2 3 4

18 49 86 125
17 55 84 150
20 45 94 124
26 41 91 129
14 59 85 138
2 58 107 128
1 56 95 133
5 51 101 135
30 67 90 127
22 57 98 121
7 75 82 139
6 70 100 136
11 80 105 140
13 72 110 122
15 74 99 130
34 66 88 123
33 79 81 158
28 78 108 149
39 42 93 145
3s 62 92 141
8 : 76 114 148
25 68 AFM3 131
3 63 102 134
4 44 83 126
12 77 89 144
38 53 104 142
37 43 106 147
AFM1 64 96 143
19 71 87 132
9 47 116 155
36 48 120 137
29 65 117 AFMa
40 54 119 146
24 50 109 160
23 61 115 153
32 46 97 152
31 AFM2 112 157
16 52 103 154
27 73 113 ' 156
21 69 111 151
10 60 118 159
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The above table shows that it was possible to obtain;
27 indexes better than (AFM1) by using the first calculation
method, 36 indexes better than (AFM2) by using the second
calculation method, 21 indexes better than (AFM3) by using the
third calculation method and 31 indexes better than (AFM4) by
using the fourth calculation method. It is worth mentioning
that all indexes produced by this study have a smaller index

size than that of AFM.

3- Detailed results of applying the third standard on (AFM1,
AFM2, AFM3, AFM4) are indicated in (Appendix E), when
surveying the number of indexes (using the same procedure used
in Table 14) that gave better correlation results than those
obtained by (AFM1, AFM2, AFM3, AFM4). Outcomes were as

follows:

TABLE (28)
Number of Indexes That Gave Better Results Than AFMn
Obtained By Applying The Third Standard

Index Correlation Range
Form [>.90 >.91 >.92 >.93 >.94 >.95 >.96 >,97 >.98

AFM1| 103 103 102 112 117 111 104 93 85
AFM2| 161 161 159 155 156 152 157 145 129
AFM3 28 16 16 21 22 35 46 64 86
AFM4| 149 151 161 163 163 163 163 163 163

The number entered in every square in the above given
table refers to the number of indexes of those developed by

the study that gave better results than those of AFMn.
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As previously mentioned the application of the third
standard produced 16 indexes considered the best in this
study; All the others (including AFM1, AFM2, AFM3, AFM4) were

excluded.

4~ The fourth standard concerned with iﬁternational indexes
was also applied on (AFMi, AFM2, AFM3, AFM4). Results were as

follows:

TABLE (29) _
Correlation Coefficients For AFMn Against
International Indexes

INDEX DAX F.TIMES DOW JONES NIKKIE
FORM (FRANKFURT) (LONDON) (NEW YORK) (TOKYO)
AFM1 | 0.90409 0.91455  0.91196 0.73683
AFM2 | 0.36046 0.45006  0.46800 0.37531
AFM3 0.37903 0.33434  0.42933 0.26198
AFM4 0.74639 0.75359 0.76659 0.59401

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



89

CHAPTER SEVEN

ConcLusions AND RECOMMENDATIONS

.1. CONCLUSIONS

This study has presented possible alternatives for the
preparation of different forms of market indicators. Also it
subjected all developed indicators toc a series of statistical
tests through lengthily mathematical operations to define the
extent of the efficiency of these indicators. Consequently,
the study has led over its different stages to the following

results:-

1.1, Calculation Method

The study results gave visualization of the role of the
used calculation method in defining the extent of index
efficiency and the degree of the probability of obtaining a
suitable index from each method. The study successive results
pointed out to the capabilities of used calculation methods in
producing suitable indexes along the following orders
respectively. Method No. 3, (Equally weighted geometric index
approach), Method No.1, (Value weighted index approach),
Method No.4. (Unweighted index approach of price movements)

Method No.2, (Price weighted index approach).

1.2. Sample Size
Results of all methods used to calculate indexes

indicated the probability of obtaining satisfactory results
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for all percentages used.However a greater number of the best
jindex results subjected to statistical standards was favouring

the larger sample size.

When arranging selected indexes serially according to the
goodness of their results, the order of sample size used in
the method, relative to the correlation value was as follows:-—
Method No.3: 45%, 35%, 25% and 15%, Method No.2: 45%, 15%, 35%
and 25%, Method No.1l: 35%, 45%, 15% and 25%, Method No.4: 45%,
25%, 35% and 15%.

In a detailed loock on all the above mentioned methods
results; as compared with method No.3, for example, the sample
of 45% recorded the highest result where the correlation value
was 0.99666, while the sample of 15% recorded the lowest
result where the correlation value was 0.98783 giving a
difference of 0.0883 when accounting for the effort needed to
prepare an index of a 45% sample size against one of a 15%
sample size and comparing the result difference which does not
exceed 0.0883. One realize the justification in using a small
sample size as it is capable of producing quite results

approaching those of a larger sample size in quality.

1.3. Setting a certain structure for companies:
The study indicated that subjecting the same structure
for the companies forming AFM index by using four different

methods of calculation gave clear various results for the said
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structure according to the method used; It was noted that the
best performance was when applying formula No.3, the formula
that was the basis on which the index was prepared in the

first place. This finding indicates that it is not proper to

set a certain structure for the group of companies and use it_

later to develop other forms of indexes that are resulting
from changed methods of calculation while keeping the grouping
of companies in the structure constant. If for example a group
of companies was capable of producing an efficient index that
can get along with the market by using "Valﬁe weighted
approach', it is not quite certain that this grouping will
realize the same good performance when using"price weighted

approach”,

1.4. Allocation Strategy:

Variéd performance results with varied calculation
methods used confirmed that calculation method used in AFM
serves only one category of investors who would like to give
equal weight to the percentage change in the prices of the
component stocks regardless of their absolute priées.
Moreover, it is not possible to apply the used index results

to answer the requirements of all other investors in general.

1.5. AFM sensitivity:
Results indicated that the companies participating in AFM
owns shares that are quite sensitive to current conditions;

Shares movement either undergo a total prices rise, or on the
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other hand, a general prices fall. In other words, the study
indicated that any form of simulated indexes would have
recorded relatively high correlation values, to the extent
that made exclusion possibilities are invalid except in rare
conditions. This indicates close behaviour tie-up that AFM

shares exhibit. .

1.6, International Markets:

The study indicated that AFM has the capability of
getting along with the current conditions in the jinternational
Markets; statistical standards indicated a close relation
between shares movement in AFM and those in the above markets.
Such a finding was not expected due to the AFM shares high

sensitivity to current conditions in local markets.

2, RECOMMENDATIONS

Based on the study results, the following recommendations
are made:-
1) The necessity of devising more than one performance
indicator in AFM such that investors of all sectors could be
served no matter what their asset allocation strategies are.
Therefore, it is recommended to have at hand three forms of
indexes which represent appropriate benchmarks for:
a- The performance achievable by investing in al1l possible
stocks in proportion to their market value
b- The performance achievable by investing in an " equal

number of shares at each stock regardless of the pricé.
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c- The performance achievable by investing wealth in equal

monetary amounts among all stocks selected.

2) It is recommended to reduce the number of companies
participating in the development of any index form such that
the maximum sample size will be within the range of 15-25%
only as the obtained results have indicated the capabilities
of such sample sizes to produce indexes of high correlation
factors, and in all cases higher than the correlation factor

of the index used in AFM.

3) The necessity to continucusly check considered indexes in
order to confirm their validation. Or else, to perform any
necessary maintenance procedure according to varying market
parameters and any other indication. Therefore whenever ény of
the companies involved in the development of any indexes was
excluded from the Regular AFM or was subjected to any other
major charge in its status, then it is not enough to delist
this company from the 'index, however, the index must be
checked thoroughly to insure the continuity of its fitness and

validity.

4) It is recommended that when setting a selected group of
companies for the development of a certain index form, then
these selected companies should not be used immediately to
produce some other index using a different production formuia;

what suits a certain calculation method might not necessarily
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suits some other.

5) As the indexes developed in this study were subjected to
severe detailed and expanded testing procedures, therefore all
index forms recommended by the study could be safely applied

AT AFM.

Followings, are Further Research areas:

1) Development of a new concept concerning the construction
of indexes which involves the effect of intrecducing volume
of shares sold at AFM as a major parameter.

2) Portfolio selection at AFM.

3) Detailed and Individual study analyzing the behaviour of

each of the companies listed at AFM.
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APPENDIX A

DESCRIPTION OF THE COMPANIES LISTED
IN THE REGULAR AMMAN FINANCIAL MARKET
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APPENDIX Al

LISTED COMPANIES AT AMMAN FINANCIAL MARKET FOR THE

PERIOD (1985-1989}

98

CATEGORY CATNUMBER

SERIAL NAME
1 ARAB BANK L.T.D 1
2 JORDAN NATIONAL BANK 1
3 CAIRO AMMAN BANK 1
4 BANK OF JORDAN 1
5 THE REAL ESTATE FINANCING CORP(REFCO) 1
6 INDUSTRIAL DEVELOPMENT BANK 1
7 THE HOUSING BANK 1
8 JORDAN KUWAIT BANK 1
9 JORDAN-GULF BANK 1

10 PETRA BANK 1
11 ARAB JORDAN INVESTMENT BANK 1
12 JORDAN ISLAMIC BANK 1
13 ARAB FINANCE CORP.(JORDAN) 1
14 JORDAN SECURITIES CORPORATION 1
15 JORDAN FINANCE HOUSE 1
16 NATIONAL FINANCIAL INVESTMENT 1
17 NATIONAL PORTIFOLIO SECURITIES 1
18 DARCO FOR INVESTMENT AND HOUSING 1
19 REAL ESTATE INVESTMENT 1
20 JORDAN INVESTMENT AND FINANCE BANK b
21 AMMAN BANK FOR INVESTMENT 1
22 BETTEL—-MAL SAVING AND INVESTMENT 1
23 AL-MASHERK EXCHANGE 1

1
2
3
4
5
6

7

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22

23
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
a8
39
40
41
42
43
44
45
46
47
48
49

50

MIDDLE EAST EXCHANGE

ISLAMIC INVESTMENT HOUSE

ARAB EAGLE EXCHANGE

JORDAN INSURANCE

MIDDLE EAST INSURANCE

UNITED INSURANCE

ARABIAN SEAS INSURANCE

GENERAL ARABIAN INSURANCE
JERUSALEM INSURANCE

ARAB EAGLE INSURANCE

JORDAN FRENCH INSURANCE

ARAB UNION INTERNATIONAL INSURANCE
ARAB BELGIAN INSURANCE

UNIVERSAL INSURANCE

YARMOUK INSURANCE AND REINSURANCE
HOLY LAND INSURANCE

ARAB LIFE AND ACCIDENT INSURANCE
PHILADELPHIA INSURANCE
JORDAN-GULF INSURANCE

THE NATIONAL AHLI INSURANCE
NATIONAL INSURANCE

ARAB INTERNATIONAL INSURANCE
JORDAN AHLI INSURANCE

GENERAL INSURANCE

ARAB UNION INSURANCE

JORDAN EAGLE INSURANCE

AL-EZDEHAR INSURANCE

N

NN

99

24
25
26

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77

BELGIAN INSURANCE AND REINSURANCE
JORDANIAN PETRA INSURANCE

REFCO LIFE INSURANCE

JORDAN ELECTRIC POWER

JORDAN HOTELS AND TOURISM

IRBED DISTRICT ELECTRICITY

JORDAN HIMEH MINERAL

GARAGE OWNERS FEDERATION OFFICE

DAR AL-SHA'AB PRESS

ARAB INTERNATIONAL HOTESL

LIVESTOCK AND POULTRY

JORDAN NATIONAL SHIPPING LINES
INTERNATIONAL CONTRACTING AND INVEST.
GENERAL INVESTMENT

JORDAN TOURISM AND SPA COMPLEX

THE UNITED MIDDLE EAST AND COMMODOR
JORDAN GULF REAL ESTATE INVESTMENT

PETRA ENTERPRISES AND EQUIPMENT LEAS.

MACHINERY EQUIPMENT RENTING AND MAINT.

JORDAN KUWAIT CO. FOR AGRICULATUREAN
JORDAN PRESS FOUNDATION {AL-RAI’)

JORDAN PRESS AND PUBLISHING/DUSTOUR

JORDAN INVESTMENT AND FINANCIAL ADVANC.

JORDAN MACHINERY EQUIPMENT INSTRUMENT
INMA ARABIAN INVESMENT
MIDDLE EAST HOTEL

ADMINISTRATION AND CONSULTENTS

w

W W W

100

25
26

27

B N Oy b

10
11
12
13
14
15
16
17
18
19
20
21

22
23

24
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78
79
80
81
82
83
84
85
86
87
88
89
30
91
92
93
94
95
96
97
98
99
100
101
102
103

104

JORDAN TOBACCO AND CIGARETTES

THE TRANS JORDAN MINERAL RESOURCE
THE JORDAN CEMENT FACTORIES
JORDAN PHOSOHAT MINES

THE ARAB POTASH

JORDAN PETROLEUM REFINERY

JORDAN TANNING

WOOLEN INDUSTRIES i

THE INDUSTRIAL COMMERICAL AND AGR.
THE ARAB PHARMACEUTICAL MANUFACT.
THE JORDAN WORSTED MILLS

JORDAN CONFICTIONARY FACTORIES
JORDAN CERAMIC INDUSTRIES

JORDAN DIARY

JORDAN PRINTING AND PACKAGING

JORDAN PAPER AND CARDBOARD FACTORIES

THE PUBLIC MINING

JORDAN SPINNING AND WEAVING
RAFIA INDBUSTRIAL

THE JORDAN PIPES MANUFACTURING
JORDAN GLASS INDUSTRIES

THE ARAB CHEMICAL DETERGENTS IND.

DAR ALL DAWA DEVELOPMENT AND INVEST.

JORDAN LIME AND SILICATE BRICK INDUST.

ARAB INVESTMENT AND INTERNATIONAL
ARAB ALUMINUM INDUSTRY

MAS INDUSTRIES

P b b - i o B L L LR

LT - S S - L - T - -

-9

= b e

101

10
11
12
13
14
15
16
17
i8
19
20
21
22
23
24
25
26

27
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105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

126

ARAB PAPER CONVERTING AND TRADiNG
NATIONAL STEEL INDUSTRIES
NATIQONAL INDUSTRIES

INTERMEDIATE PETRO-CHEMICAL INDUSTRIES
JORDAN INDUSTRIAL INVESTMENT CORP.
JORDAN CHEMICAL INDUSTRIES

JORDAN ROCK WOOL INDUSTRIES
UNIVERSAL CHEMICAL INDUSTRIES
ALADDIN INDUSTRIES

JORDAN INDUSTRIES AND MATCH/JIMCO
JORDAN WOOD INDUSTRIES/JWICO
NATIONAL CABLE AND WIRE MANUFACTURING
JORDAN SULPHO CHEMICALS

ARAB CENTER FOR PHARMACEUTICALS
JORDAN PRECAST CONCRETE INDUSTRY
NATIONAL QUARRY

JORDAN BEER

INDUSTRIAL DEVELOPMENT

JORDAN WOOD MANUFACTURING

ORIENT BATTERY MANUFACTURING
JORDAN FERTILIZERS INDUSTRIES

SOUTH CEMENT FACTORIES

L . T - T -

oS- N

-9

102

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49
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106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

126

ARAB PAPER CONVERTING AND TRADING
NATIONAL STEEL INDUSTRIES
NATIONAL INDUSTRIES

INTERMEDIATE PETRO-CHEMICAL INDUSTRIES
JORDAN INDUSTRIAL INVESTMENT CORP.
JORDAN CHEMICAL INDUSTRIES

JORDAN ROCK WOOL INDUSTRIES
UNIVERSAL CHEMICAL INDUSTRIES
ALADDIN INDUSTRIES

JORDAN INDUSTRIES AND MATCH/JIMCO
JORDAN WOOD INDUSTRIES/JWICO
NATIONAL CABLE AND WIRE MANUFACTURING
JORDAN SULPHO CHEMICALS

ARAB CENTER FOR PHARMACEUTICALS
JORDAN PRECAST CONCRETE INDUSTRY
NATIONAL QUARRY

JORDAN BEER

INDUSTRIAL DEVELOPMENT

JORDAN WOOD MANUFACTURING

ORIENT BATTERY MANUFACTURING
JORDAN FERTILIZERS INDUSTRIES

SOUTH CEMENT FACTORIES

N T O - U T e

-

R R . T T - N - N S N

102

28
29
30
31
32
33
34
35

36
37
38
39
40
41
42

43
44
45
46
47
48

49
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APPENDIX A2

LISTED COMPANIES AT AMMAN FINANCIAL MARKET FOR THE

PERIOD (1985-1989)

AND REMARKS ON COMPANY’S DISMISSAL REASONS

SERIAL NAME
1 ARAB BANK L.T.D
2 JORDAN NATIONAL BANK
3 CAIRO AMMAN BANK
4 BANK OF JORDAN
5 THE REAL ESTATE FINANCING CORP (REFCO)
6 INDUSTRIAL DEVELOPMENT BANK
7 THE HOUSING BANK
8 JORDAN KUWAIT BANK
9 JORDAN-GULF BANK
10 PETRA BANK
11 ARAB JORDAN INVESTMENT BANK
12 JORDAN ISLAMIC BANK
13 ARAB FINANCE CORP (JORDAN)
14 JORDAN SECURITIES CORPORATION
15 JORDAN FINANCE HOUSE
16 NATIONAL FINANCIAL INVESTMENT
17 NATIONAL PORTFOLIO SECURITIES
18 DARCO FOR INVESTMENT AND HOUSING
19 REAL ESTATE INVESTMENT :
20 JORDAN INVESTMENT AND FINANCE BANK
21 AMMAN BANK FOR INVESTMENT
22 BEITEL-MAL SAVING AND INVESTMENT FOR HOUSING

103

REASON

(A)

(B)
(B)

(A)
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48

49

AL-MASHREK EXCHANGE

MIDDLE EAST EXCHANGE

ISLAMIC INVESTMENT HOUSE

ARAB EAGLE EXCHANGE

JORDAN INSURANCE

MIDDLE EAST INSURANCE

UNITED INSURANCE
ARABIAN SEAS INSURANCE

GENERAL ARABIAN INSURANCE
JERUSALEM INSURANCE

ARAB EAGLE INSURANCE

JORDAN FRENCH INSURANCE

ARAB UNION INTERNATIONAL INSURANCE
ARAB BELGIAN INSURANCE
UNIVERSAL INSURANCE

YARMOUK INSURANCE AND REINSURANCE
HOLY LAND INSURANCE

ARAB LIFE AND ACCIDENT INSURANCE
PHILADELPHA INSURANCE
JORDAN-GULF INSURANCE

THE NATIONAL AHLI INSURANCE
NATIONAL INSURANCE

ARAB INTERNATIONAL INSURANCE
JORDAN AHLI INSURANCE

GENERAL INSURANCE

ARAB UNION INSURANCE

JORDAN EAGLE INSURANCE

(A)
(A)
(B)
(B)

(E)

(A)
(E)

(C)

(a)
(n)

(A)
(C)
()
(c)
(c)
(c)

104
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

74

75

76

AL-EZDEHAR INSURANCE

BELGIAN INSURANCE AND REINSURANCE
JORDANIAN PETRA INSURANCE

REFCO LIFE INSURANCE

JORDAN ELECTRIC POWER

JORDAN HOTELS AND TOURISM

IRBED DISTRIC ELECTRICITY
JORDAN HIMEH MINERAL

GARAGE OWNERS FEDERATION OQOFFICE

DAR AL-SHA'AB PRESS

ARAB INTERNATIONAL HOTELS

LIVESTOCK AND PQULTRY

JORDAN NATIONAL SHIPPING LINES
INTERNATIONAL CONTRACTING AND INVESTMENT
GENERAL INVESTMENT
JORDAN TOURISM AND SPA COMPLEX ¢
THE UNITED EAST AND COMMODCRE HOTELS
JORDAN GULF REAL ESTATE INVESTMENT

PETRA ENTERPRISES AND EQUIPMENT LEASING

MACHINERY EQUIPMENT RENTING AND MAINTENANCE

JORDAN KUWAIT CO. FOR AGRICULTURE AND FQOD

JORDAN PRESS FOUNDATION (AL-RAI’)

JORDAN PRESS AND PUBLISHING / AD-DUSTOUR

INMA INVESTMENT AND FINANCIAL ADVANCES

JORDAN MACHINERY EQUIPMENT INSTRUMENT RENTING

INMA ARABIAN INVESTMENT

MIDDLE EAST HOTEL

(c)

(C)

(c)

(A)

()

(D)

(E)
(E)

(D)

()

(A)
(a)
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77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

103

ADMINISTRATION CONSULTENTS

JORDAN TOBACCO AND CIGARETTES

THE TRANS JORDAN MINERAL RESOURCE

THE JORDAN CEMENT FACTORIES

JORDAN PHOSPHATE MINES

THE ARAB POTASH

JORDAN PETROLEUM REFINERY

JORDAN TANNING

WOOLEN INDUSTRIES

THE INDUSTRIAL COMMERCIAL AND AGRICULTURAL
THE ARAB PHARMACEUTICAL MANUFACTURING
THE JORDAN WORSTED MILLS

JORDAN CONFICTIONARY FACTORIES

JORDAN CERAMIC INDUSTRIES

JORDAN DIARY

JORDAN PRINTING AND PACKAGING

JORDAN PAPER AND CARDBOARD FACTORIES
THE PUBLIC MINING

JORDAN SPINNING AND WEAVING

RAFIA INDUSTRIAL

THE JORDAN PIPES MANUFACTURING

JORDAN GLASS INDUSTRIES

THE ARAB CHEMICAL DETERGENTS INDUSTRIES
DAR ALL DAWA DEVELOPMENT AND INVESTMENT
JORDAN LIME AND SILICATE BRICK INDUSTRIES
ARAB INVESTMENT AND INTERNATIONAL TRADE

ARAB ALUMINUM INDUSTRY

(A)

(A)

(A)

(D)

(A)

(A)

(E)
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104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

120
121
122
123
124
125
126
KEY

MAS INDUSTRIES

ARAB PAPER CONVERTING AND TRADING
NATIONAL STEEL INDUSTRIES

NATIONAL INDUSTRIES

INTERMEDIATE PETRO-CHEMICAL INDUSTRIES
JORDAN INDUSTRIAL INVESTMENT CORP.
JORDAN CHEMICAL INDUSTRIES

JORDAN ROCK WOOL INDUSTRIES
UNIVERSAL CHEMICAL INDUSTRIES
ALADDIN INDUSTRIES

JORDAN INDUSTRIES AND MATCH/JIMCO
JORDAN WOOD INDUSTRIES/JWICO
NATIONAL CABLE AND WIRE MANUFACTURIN
JORDAN SULPHO CHEMICALS

ARAB CENTER FOR PHARMACEUTICALS
JORDAN PRECAST CONCRETE INDUSTRY

NATIONAL QUARRY

JORDAN BEER

INDUSTRIAL DEVELOPMENT
JORDAN WOOD MANUFACTURING
ORIENT BATTERY MANUFACTURING
JORDAN FERTILIZERS INDUSTRIES
SOUTH CEMENT FACTORIES

REASON OF DISMISSAL

(n)
(B)
(c)
(D)
(E)

LESS THAN 10% TRADING DAYS

DELISTED BY AMMAN FINANCIAL MARKET
MERGED

DATE OF OFFICIAL LISTING (AFTER 01/01/88)
DATE OF OFFICIAL LISTING (AFTER 01/01/89)

(A)

(A)

(E}

(E)
{c)
(A)
()
(A)
(A)
()

107
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APPENDIX A3

LISTED COMPANIES AT AMMAN FINANCIAL MARKET

AND PARTICIPATING IN THE STUDY

FOR THE PERIOD (1985-1989)

NEW
SERIAL

1

10
11
12
13
14
15
16
17
18
19
20

21

SERIAL

W

(o) TR - 5

11
12
13
14
15
16
17
18
19
20
21
27
32

34

108

NAME CATEGORY NEW

CATNUMBER
ARAB BANK L.T.D 1 1
JORDAN NATIONAL BANK 1 2
CAIRO AMMAN BANK 1 3
BANK OF JORDAN 1 4
INDUSTRIAL DEVELOPMENT BANK 1 5
THE HOUSING BANK 1 6
JORDAN KUWAIT BANK 1 7
ARAB JORDAN INVESTMENT BANK 1 8
JORDAN ISLAMIC BANK 1 9
ARAB FINANCE CORP (JORDAN) 1 10
JORDAN SECURITIES CORPORATION 1 11
JORDAN FINANCE HOUSE 1 12
NATIONAL FINANCIAL INVESTMENT 1 13
NATIONAL PORTIFOLIO SECURITIES 1 14
DARCO FOR INVESTMENT AND HOUSING 1 15
REAL ESTATE INVESTMENT 1 16
JORDAN INVESTMENT AND FINANCE BANK 1 17
AMMAN BANK FOR INVESTMENT 1 18
JORDAN INSURANCE 2 1
JERUSALEM INSURANCE 2 2
JORDAN FRENCH INSURANCE 2 3
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22
23
24
25
26
27
28
- 29
30
31
32

33

34

35

36

37

38

39

40

41

42

43

37
38
40
41
66
43
54
59
60
61
62

63

64
67

68

69

71

73

74

78
80

81

UNIVERSAL INSURANCE
YARMOUK INSURANCE AND REINSURANCE
ARAB LIFE AND ACCIDENT INSURANCE
PHILADELPHIA INSURANCE

JORDAN ROCK WOOL INDUSTRIES

THE NATIONAL AHLI INSURANCE
JORDAN ELECTRIC POWER

DAR AL-SHA’AB PRESS

ARAB INTERNATIONAL HOTESL
LIVESTOCK AND POULTRY

JORDAN NATIONAL SHIPPING LINES
INTERNATIONAL CONTRACTING AND
INVESTMENT

GENERAL INVESTMENT

JORDAN GULF REAL ESTATE INVESTMENT
PETRA ENTERPRISES AND EQUIPMENT
LEASING

MACHINERY EQUIPMENT RENTING AND
MAINTAINANCE

JORDAN PRESS FOUNDATION (AL-RAI')
INMA INVESTMENT AND FINANCIAL
ADVANCES

JORDAN MACHINERY EQUIPMENT
INSTRUMENT

JORDAN TOBACCO AND CIGARETTES
THE JORDAN CEMENT FACTORIES

JORDAN PHOSOHAT MINES

NN

N

w

W W W W

109

N = Q0

L% " R #3

10

11

12

13
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44
45
46

47

48

49
50
51
52

53
54
55
56

57

58

59

60
61

62
63

G4

83
84
85

86

87

88
90
91

93

94
95
97
98

99

100

101

103
105

106
107

108

JORDAN PETROLEUM REFINERY
JORDAN TANNING

WOOLEN INDUSTRIES

THE INDUSTRIAL COMMERICAL AND
AGRICULTURAL

THE ARAB PHARMACEUTICAL
MANUFACTURIES

THE JORDAN WORSTED MILLS
JORDAN CERAMIC INDUSTRIES
JORDAN DIARY

JORDAN PAPER AND CARDBOARD
FACTORIES

THE PUBLIC MINING

JORDAN SPINNING AND WEAVING

THE JORDAN PIPES MANUFACTURING

JORDAN GLASS INDUSTRIES

THE ARAB CHEMICAL DETERGENTS
INDUSTRIES

DAR ALL DAWA DEVELOPMENT AND
INVESTMENT

JORDAN LIME AND SILICATE BRICK
INDUSTRIES

ARAB ALUMINUM INDUSTRY

ARAB PAPER CONVERTING AND TRADING

NATIONAL STEEL INDUSTRIES
NATIONAL INDUSTRIES

INTERMEDIATE PETRO-CHEMICAL

N O U N

Lo -

L I - S - S

LT - S - S S S

110

10
11

12

13
14
15
16

17

18

19

20
21
22
23
24
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65
66
67
68
69
70

71

72

73

INDUSTRIES

110 JORDAN CHEMICAL INDUSTRIES

111 JORDAN ROCK WOOL INDUSTRIES

112 UNIVERSAL CHEMICAL INDUSTRIES

113 ALADDIN INDUSTRIES

114 JORDAN INDUSTRIES AND MATCH/JIMCO

115 JORDAN WOOD INDUSTRIES/JWICO

116- NATIONAL CABLE AND WIRE
MANUFACTURING

117 JORDAN SULPHO CHEMICALS

118 ARAB CENTER FOR PHARMACEUTICALS

N

111

25
26
27
28
29
30
31

32
33
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Appendix A4

MERGERS OCCURED AT AMMAN FINANCIAL MARKET

OF MAJOR CONCERN TO THE STUDY

FOR THE PERIOD (1985-1989)

NUMBER

ACTION

SERIAL

COMPANY NAME.

Al ek o =y T A N S il ekt Mt G . S W S W R ey e S . D i fu Yy W B Ak G} e T S R S S EE S e . T T S S B A Akt i ey e — T —

MERGING

RESULTED

NATIONAL INSURANCE
JORDAN AHLEE INSURANCE

NATIONAL AHLEE INSURANCE

MERGING

RESULTED

ARAB UNION INSURANCE
ARAB UNION INTERNATIONAL
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APPENDIX B1 Companies Participating in the Study 113

NO. OF TRADED SHARES (1905 1509 ) SHARE PRICE i)EVE'[DI‘MENI' ( 1965 ~ 1986 )
ARAB BANK ARAB BANK
4 | h 150000 |— }
§ -1 | ‘ q /W\ M
5 - 100m
9
007 |
NO. OF SHARES TRADED { 1985 - 1902 ) SHARE TRICE DEVELOPMENT ( 1985 - 1969 )
ALILEE JORDAN BANK ANLEE JORDAN BANK
6 T -
gj 1 | 1
9 m 1m
5 Hﬂ | 050
195 1% ‘E_‘R q : ‘t‘m
NO. OF SHARES TRADED ( 1985 - 1909 ) SHARE PRICE DEVELOPMENT ( 1985 - 1909 )
AMMAN CAIRO BANK AMMAN CAIRO BANK
:g “‘. 9 00 "J -
g . l 150
T 1 :

All 'Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



N, TF SHARES
(thousorxas b

NO. OF SUARES TRADED (1985 - 1909 )

BANK OF JORDAN

114

SHARE PRICE DEVELOPMENT (1903 - 1989 )

BANK OF JORDAN
150 M ""M*"q;_

NO. OF SHARES TRADED { 1905 - 1909 )

INDUSTRIAL DEV. BANK

e 75
am m
n
g" [ivJ] 13n‘;,)\:“‘|4"
td - 1
£ m
-
m f o5
!‘M O e Y
k7 1066 97 1] i 195 19% 1987 18 1
e o ' - ]

SIARE, PRICE DEVELOPMENT ( 1065 - 199 )

INDUSTRIAL DEV. BANK

APES

F S
Fousorus)

NO. OF SITARES TRADED { 1905 - 1989 )

TIE TIOUSING BANK

il

m

i)l

xmn

"

im

. l |
195 %% R? hies 1M

SIARE PRICE DEVELOPMENT ( 1905 - 1909 )

THE HOUSING BANK

79m

2 ——

1M —_—

i

05m

o ﬁ
] 195 1987 1698 n

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



N, OF SHARES
{trcamorcm)

NO. OF SHARES TRADED ( 1985 - 1969 )

JORDAN KUWAIT BANK

0 \}f:‘\ .

SHARE PIICE DEVELOPMENT { 1985 - 1969 )

JORDAN KUWAIT BANK

Moo

NO. OF SHARES TRABED ( 1985 ~ 1969 )

JORDAN INVESTMENT BANK

T
|

=

SIARE PRICE DEVELOPMENT 1965 - 1989 )

JORDAN INVESTMENT BANK

e
350

. /"
m Aw-
200 *f

¥ M

1000

040

oo
195 126 VE? 198 L]

OF SHARES
[ = Y

NO. OF SHARES TRADED { 1965 - 1069 )

JORDAN [SIAMIC BANK

SHARE PRICE DEVELOPMENT (1985 - 1909)

JORDAN ISLAMIC BANK

Jow

S —

195 1 =21 198 18
nm\

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



116

NO. OF SIARES TRADED { 1905 - 1909 )

ARAB FINANCE CORPORATION

m

my

1o
[P

P

NOL_OF SHARES

aege'! =

SHARE PRICE DEVELOPMENT ( 1905 - 1609 )

ARAB FINANCE CORPORATION

: \
: f
SR—— .
il

09w :

o

195 23 17 1| L.

NO. OF SHARES TRADED { 1665 - 1909)

JORDAN SECURITIES CORP.

D

m‘cr%
- %8 &% @= m™ 3

SHARR PRICR DEVELOPMENT { 1065 - 1969 )

JORDAN SECURITIES CORP.

e

1om

o

o

on

am

|
ol - —________________________

E:
3
8
8
B

NO. OF STIARES TRADED 1965 ~ 1909 )

JORDAN FINANCE HOUSE

i

AT

|-

m I !

?M“J—L _

SHARE PRICE DEVELOPMENT ( 1985 - 1009 )

JORDAN FINANCE HOUSE

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit




NO. OF SHARES TRADED { 1805 — 1909 )

REAL ESTATE INVESTMENT

b it

n

X

m

150

m '|

H— gH[ml
o '
1 1o 7 e - 122

yoe

SHARE PRICE DEVETOTMENT ( 1905 - 1909 )

REAL ESTATE INVESTMENT

1om -
" M\’
- A Il
q

om e
am

ao0m

195 196 1987 ¥R e )

i18

NO. OF SHARES TRADED { 1985 - 1909 )

INVEST. & FINANCE BANK

SHARE, PRICE DEVELOPMENT ( 1905 - 1909 )

INVEST. & FINANCE DANK

Ll

150

hli i)

ARES

F SH
trGLaoron)

NO. OF SHARES TRADED { 1983 - 1909 )

AMMAN BANK FOR INVESTMENT

m

2= 3 3 3 5 3 3

SUARE PRICE DEVELOTMENT ( 1985 - 1909 )

AMMAN BANK FOR INVESTMENT

120

) 1@\&”
] .
9 o8 L

b

oxn

grn
1075 19 1o 1998 1

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SUARES TRADED ( 1905 - 1989 )

JORDAN INSURANCE

SHARE PRICE DEVELOPMENT { 1985 - 1989 )

JORDAN INSURANCE

600

TT:)3] !
1200 F—y-

1000 M
Y

aon

B0

400

2000

[+ +1]
1985 4% 197 B L]

By »
b
'l
0 ,I |
NO. OF SHARES TRADED { 1905 - 1960 )
JERUSALEM INSURANCE
g
9 b

SHARE PRICE DEVELOPMENT ( 1985 - 1989 )

JERUSALEM INSURANCE

150

]
F0 Hf

140 ’f“

120 4—

1o

0fm

o800

L]

[tF14]

NO. OF STIARES TRADED { 1965 - 1969 } -

JORDAN FRENCI INSURANCE

sl

NO, OF SHAPES
{thoumonam)
8 g
|

SIIARE PRICE DEVELOPMENT { 1985 - 1909 )

JORDAN FRENCIT INSURANCE

800

6000
. N
200

00
LS

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO, OF SHARES
(renmcron )}

NO. OF SHARES TRADED ( 1965 - 1909 )

UNIVERSAL INSURANCE

e

o

1)

3]

0

0 1
0

NGO, OF SHARES
Hrncumcoros)

NO. OF SIARES TPADED ( 1985 - 1909 )

YARMOUK INSURANCE

T

196 1955 187 198 199
YEAR

SUARE PRICE DEVEIGPMENT (1985 - 1989 }

UNIVERSAL INSURANCE

2000

N E——

SHARE PRICE DEVEIOPMENT ( 1985 - 1989 )

YARMOUK INSURANCE

0

150
9 100 =

NO. OF SHARES TRADED ( 1985 - 1989 )

ARAD LIFE INSURANCE

120

- = & B B B

050
ﬂfﬂ‘w
19285 5% 1987 .. 138
YER

SHARE PRICE DEVELOPMENT { 1985 - 1969 )

ARAB TIFE INSURANCE

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SIARES TRADED { 1907 - 1969 )

PHILADELPHIA INSURANCE

o ]
5 t | | Il ]
0

195 1985 o7 198 199

121

SIARE, PRICE DEVETOPMENT ( 1965 - 1969 )

PHILADELPHIA INSURANCE:

1AM

16 N
14m M}ﬁ.
umH iy A
- W‘a ot

o -

om W "

el +i]

aan
Oﬂnm

1995 1%% 1987 .| ]

»

5
B |
q
VI
]

NO. OF SHARES TRADED ( 1905 - 1989 )

JORDAN GULEF INSURANCE

q mM "_,,‘

Yt — |

i 1% 7 1903 1989
YEAR

SHARE. PRICE DEVELOPMENT ( 1985 - 1969 )

JORDAN GULF INSURANCE

18N

i 14]

10 =]

{xm

0m W

o8

1L ¢4

0xn

on
154 19 18 198 1w

YEAR

NO. OF SIIARES TRADED ( 1905 ~ 1949 )

NATIONAL AIILIA INSURANCE

1
0
n 2
E‘.-.
& § | |
: |
g I ]
? l —
¢
198 1966 W7 198 9

SHARE PRICE DEVELOPMENT ( 1905 - 1909 )

NATIONAL AHLIA INSURANCE

180

o s
" M
120 O }

nm

(u-14]
il

o

Lk]

UUD—

i34} 19% 187 198 T

YEAR

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED { 1983 ~ 1969 )

JORDAN ELECTRIC POWER

122

SHARE PRICE DEVELOPMENT { 1905 - 1909 )

JORDAN ELECTRIC POWER

m

NO. OF SHARES TRADED ( 1905 - 1900 )

DAR AL-SHA'AB PRINTING

4
P
¥
Ly "
h
t "
2
% t | —_ ]
[\ i v
195 1P 167 1% 1y
YoAR

SIARE PRICE DEVELOPMENT ( 1985 - 1909 )

DAR AL-SHA'AD PRINTING

rom

M\)\W\‘ !
o —|F

e—N1 7 Bl | S

L

O
15 1% 1907 1o %0

NO. OF SHARES TRADED ( 1985 - 1909 )

ARAB INTERNATIONAL HOTELS

m
L2
mw
i o
g - '
g 15 :
i
. ] |
n
195 e i LH 198 19

YEAR

150
9 0n ﬂ;_

SHARE PRICE DEVELOPMENT { 1985 - 1989 )

ARAD INTERNATIONAL II0TFLS

0m

00 W
) ——
195 199 197 T o

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADFD { 1985 - 1989 )

LIVESTOCK AND) POULTRY

b,
@
. 5
1) n
b
by »
)
0,
n ‘I : - I ] :
v !

SIARE PRICE DEVELOPMENT ( 1985 - 1909 )

LIVESTOCK AND POULTRY

1

om IJJJ‘

123

S i v

D

820

om
1985 o 1977 198 19

wn

NO. OF SHARES TRADED ( 1905 - 1909 )

JORDAN NATIONAL SHIPPING

L))
0
m
§§ .
3 w0
! ol 1
. ! t
o]
195 WG 87 1978 L3

SHARE PRICE DEVELOPMENT ( 1905 - 1989 )

JORDAN NATIONAL SHIPPING

I
291
290
9 141 }
” Wd
050
oo
195 19% .4 i) o

NO. OF SHARES TRADED ( 1985 - 1909 )

INTERNATIONAL CONTRACTING

NG, OF SHARES
{orcrcm)
g

1985 1R et 1 1
YeAR

SHARE PRICE DEVELOPMENT ( 1985 - 1989 )

INTERNATIONAL CONTRACTING

om

¢

o

9 orn

tm

omn

O O
f

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



N0 OF SHARES TRABED ( 1985 - 1909 )

GENERAL INVESTMENT

mi OF -a-mﬁss
= - = = 2 >

5

NG, OF SHARE

NO. OF SHARES TRADED { 1985 - 1069 )

JORDAN GUIF REAL ISTATE

SIARE PRICE DEVELOPMENT ( 1965 - 1909 )

GENERAL INVESTMENT

2 r‘-rx“'r——
20m
190
q

100

o
om0 M

15 o % W
' AR

SHARE TRICE. DEVEIOTMENT ( 1965 - 1909 )

JORDAN GULF REAL ESTATE

(i v]

050
04
o PR l’lr‘__-‘——q_ h‘

0m

Qi —

o m—————

195 195 TH! 198 19
YEAR

OF O
Tl

N,

NO. OF SHARES TRADED { 1065 - 1989 )

PETRA ENTERPRISES

L+ 19% 1%87 199 1989
fEAR

SHARE PRICE DEVELOPMENT ( 1905 -~ 1989 )

PETRA ENTERPRISES

tem

cam ,-J-v”

o MN“W%
0

ox
DMN
1985 19%5 1y e} 1989

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



" NO. OF SIARES TRADED { 1085 - 1909 )

MACHNARY EQUP. RENTING

NG, TF SHARES
{thousanas)
=

SHARE PRICE DEVELOPMENT ( 1905 - 1980 )

MACHINARY EQUP. RENTING

1am

1o

°“W”m"‘f‘=f"’1'hd

AN

L]

oxg

00
12443 1% 18 191 19

YEAR

125

NO. OF SHARES TRADED ( 1905 - 1989 ) -

AL-RAI
0
a
4
ts 0
)
.
2
)
l‘“
195 1906 1987 198 v
YR

SIARE PRICE DEVELOPMENT ( 1905 - 1909 )

AL-RAI

500

A0

™o

i —m—a i

m

oom

NO. OF SHARES TRADED ( 1985 ~ 1909 )

INMA INVESTMENT

ND, OF SHARES
{trcaacecm)
2

SHARE PRICE DEVELOPMENT { 1985 - 1989 )

INMA INVESTMENT

1X0

10m 1
080 & [ p—
Pt d

04

axm

am
1967 195 1867 158 o

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED { 1905 - 1969 )

JORDAN MACHINERY

ND, OF SHARES
{brcmonoe)
B &

-

SHARE PRICE DEVELOPMENT ( 1985 - 1960 )

JORDAN MACHINERY

1mg

m'\f‘”‘Mﬂm\nﬂh |
)

0400

020

omﬁ

1985 196 198y 198 .
YLAR

NO. OF SHARES TRADED ( 1965 - 1989 )

JORDAN TABACCO

DF SHARES
thoumonas )
>

SHARE PRICE DEVELOPMENT ( 1985 ~ 1009 )

JORDAN TABACCO

500
m ]L‘—“—\‘
- W

mD‘.’D:r;

S0

0 00 o —————
1985 196 1987 188 19

YEAR

NO. OF SHARES TRADED ( 1985 - 1989 )

JORDAN CEMENT FACTORIES

MO, OF SHARES

SHARE, PRICE DEVELOPMENT { 1985 - 1989 )

JORDAN CEMENT FACTORIES

160

1400 .
120 -, —
180 e

040

fen

Q40

axo

O Y
18 K5 8! 148 E)

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED ( 1985 ~ 1909 )

JORDAN PHOSPIATE MINES

10
jlet)
4 "
[
-«
s )]
b
b 0
. |
OMMMMM
195 1% )¢ ;84 1421 199
YR

SHARE PRICE DEVELOPMENT (1905 ~ 1900 )

JORDAN PHOSPHATE MINES

501

o I\V‘y

Jmm A

9 JM r—r‘r\.\_,r"‘ .
W0 et

1m

ey

127

NO. OF SHARES TRADED { 1965 - 1909 )

- [JORDAN PETROLEUM REFINARY

SHARE PRICE DEVELOPMENT ( 1985 - 1909 )

JORDAN PETROLEUM REFINARY

L 100m

) mn WH—L—“
'g"- X 600
6‘5 q
;, » -

0 t t ! 1' {1 200

UM T

1S 15 1287 1968 199 195 196 187 |

YoaR YEAR
NO. OF SHARES TRADED { 1985 - 1909 ) SHARE PRICE DEVELOPMENT { 1985 - 1909 }
JORDAN TANNING JORDAN TANNING

& 250

. - M e
EE 5 150

q

;u 0 [

514 T T 050

1R —

0 OW“

15 1% 187 16 199 195 198 187 1968 199

AR J

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED ( £905 - 1989 )

WOOLEN INDUSTRIES

SHARE!
Hhousonca)

m{r:rAS
N L s B B 4 3

S NVYY d -
__“H«A:HT/*_‘EF!_A

MY SRR TS PO

1985 196 g7 198 199
YEAR

SHARE PRICE DEVELOT'MENT ( 1985 - 1909 )

WOOLEN INDUSTRIES

18m

18D

tan

.l
1om

06m
04

axm

oo
195 19% 187 199 199

YEAR

NO. OF SHARES TRADED { 1985 ~ 1909 )

THE INDUSTRIAL COMMERCIAL

"
o i
10
n w
iz
& ‘o
B i I
) o
. |
» b
P
o5 1o% ] 18 19
AR

| ] }‘
q 200 ]

SHARE PRICE, DEVELOTMENT ( 1985 - 1509 )

THE INDUSTRIAL COMMERCIAL

wm

1
i

o M A

vV "V\.NJ\J
100
om
ﬂﬂﬁ
15 1%5 197 1 1o
e

SHARE PRICE DEVELOPMENT ( 1985 - 1069 }

THE ARAB PHARMACEUTICAL

SHARE PRICE DEVELOPMENT { 1905 - 1979 )

THE ARAB PHARMACEUTICAL

6000

3010 M
am

95 19% 1967 198 1979

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit




NO. OF SHARES TRADED { 1905 ~ 1969 )

JORDAN WORSTED MILLS

SHARE PRICE DEVEIOTMENT { 1985 - lf)ﬂﬂ')

JORDAN WORSTED MILLS

1£Y

18 700
" G [—
1] _‘h lﬂ
som
" |
o m
oo ] W“W
% 8 3
g 6 L+
I 20
| 11 ’ | I 1M
0 oo
i) 196 187 8 1*n 195 25 %7 1998 e
YoR YEAR
NO. OF SHARES TRADED { 1905 - 1989 ) SUARE PRICE DEVELOPMENT { 1905 - 1969 )
JORDAN CERAMIC . JORDAN CERAMIC
] (i)
% 15m
30m
g nl—
9"’ 15m
tom w et
05m
UUD%
1965 195 1087 18 130
YOAR
NO. OF SHARES TRAEDED ( 1905 - 1969 ) SHARE PRICE DEVELOPMENT { 1905 -~ 1909 )
JORDAN DIARY JORDAN DIARY
m 20m
" 150
g o
H M
35 . ~ 1om r’" \ > —
9 .
» ! l l 050 :
! ! 0”“
19% 1956 1967 %8 ] 1885 19% 197 ..} L 2]

YEAR

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



13V

NO. OF SHARES TRADED { 1905 ~ 1909 ) ~ SUARE PRICE DEVELOPMENT ( 1905 - 1909 )
PAPER & CARDBOARD - PAPER & CARDBOARD
If - i
as e 9 40m i f—
;’ i | 3o lv'“"""n‘”
f N |. amf et Y e
NO. OF SHARES TRADED ( 1985 -~ 1909 } SHARE PRICE DEVELOPMENT ( 1985 - 1909 )
THE PUBLIC MINING THE PUBLIC MINING
gg : q 0 MUJ{L
o , .
?_. L | "| . o30—
f@as g 1% 8 tor nw‘t)m
NO. OF SHARES TRADED ( 1905 ~ 1909 ) SHARE PRICE DEVELOPMENT (1905 - l:)ﬂ;_)
SPINNING & WEAVING SPINNING & WEAVING
. | - i
3 0 o f
(5 ) ] 150 | /-—
g - o — Ud
0 -1- "“"'fw 'V

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED ( 1985 ~ 1999 )

PIPES MANUFACTURING

SHARE PRICE DEVELOPMENT ( 1905 - 1989 )

PIPES MANUFACTURING

o
o /
3o

o N
- M
b5
oom
5 175 s o Yo
R

NO. OF SHARES TRADED ( 1965 - 1909 )

GLASS INDUSTRIES

L]
i} l
L)
n
T
65
!L @
g
'y
o |
L}
195 9% 17 ] 1989
YR

SUARE PRICE DEVELOPMENT { 1985 - 1909 )

GLASS INDUSTRIES

195 9% %7 18 19
TEAR

-
NO. OF SUARES TRADED ( 1985 - 1909 )

ARAB CHEMICAL DETERGENTS

OF MAPES
e monom)
I

m me/ |

SHARE PRICE DEVELOPMENT ( 1905 - 1909 )

ARAB CHEMICAL DETERGENTS

70m

- I

o u\mﬂ

N wuﬂ -

oo

20m

10 ‘

o %
195 ] 1967 198 199

YEAR

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED { 1905 - 1909 )

DAR AL DAWA

SIARE PRICE DEVETOPMENT { 1985 - 1009 )

DAR AL DAWA

=) g
f I

bl 500
» 4000 .
" 5
| - A
&‘5 _
g'u ’ I AJ zmw
0 . . .
5,_' L) . 1
0 o
195 19% 197 198 1999 195 196 1087 i} i
YR Y
NO. OF SHARES TRADED { 1905 - 1969 ) SHARE PRICE DEVELOPMENT { 1985 - 199 )
LIME & SILICATE LIME & SILICATE
m 050
x
am
.
d -
¢
x

NO. OF SHARES TRADED { 1905 - 1969)

ARAB ALUMINUM

SHARE PRICE DEVELOPMENT ( 1905 - 1969)

ARAB ALUMINUM

05
oo “
195 195 1987 18 99

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



L= ¥ ot 1)

nc( OF SHARES

NO, OF SUARES TRADED ( 1965 - 1009 )

PAPER CONVERTING

- I -~ - T~ - I |

NO. OF SHARES TRADED ( 1985 - 1989 )

SHARE PRICE DEVELOPMENT (1905 - 1909 )

PAPER CONVERTING

oD

oY

ose

an f* ! F ﬂ‘-,i\_

q

o :

o

o100

0@%
1905 1985 1987 198 1om

L]

SHARE PRICE DEVELOTMENT ( 1905 - 1909 }

STEEL INDUSTRY STEEL INDUSTRY
i . . T
T i A

:;5 - - o ~m ::M

BOi OF SHARES

L ¥ )

NO. OF SHARES TRADED { 1905 ~ 1980 )

NATIONAL INDUSTRIES

iy

omde-L |
9 L] - L‘m'

SHARE PRICE DEVELOPMENT ( 1905 - 1909 )

NATIONAL INDUSTRIES

121

10 L—_,‘:I

| e

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit

oxm

N

195 19% 1987 i 199
YOAR




NO. OF SHARES TRADED { 1905 - 1969 )

PETRO - CHEMICAL

SHARE PRICE DEVFIOUMENT ( 1985 ~ 1909 )

PETRO - CHEMICAL

. - |
! i '
E‘-\,
9 a0
g S
NO. OF SHARES TRADED (1985 - 19089 ) SHARE PRICE DEVELOPMENT (1985 - 1903 )
JORDAN CHEMICAL JORDAN CHEMICAL
b - f W
‘. | - -
N ] l'i 1o ™

i

ND, °F SWARES

NO. OF SHARES TRADED ( 1985 ~ 1939 )

JORDAN ROCK WOOL

Lii]

SHARE, PRICE DEVELOPMENT { 1985 - 1989 )

JORDAN ROCK WOOL,

35

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit




[T

NO. OF SHARES TRADED ( 1985 - 1909 )

UNIVERSAL CHEMICAL

NO. OF SHIARES TRADED ( 1965 - 1909 )

ALADDIN INDUSTRIES

'”D(o?::m;

NO. OF SHARES TRADED { 1965 - 1989 )

JIMCO
: |

5000 —_‘——~—'_'—'_—-—-__.., ]
mr—— =
g 30m
Pl
1an
-
— ]
T T T ]

SHARE PRICE DEVELOPMENT (1985 - 1989 )

UNIVERSAL CHEMICAL

(e8]

SHARE PRICE DEVELOPMENT ( 1905 - 1009 )

ALADDIN INDUSTRIES
B —

SIARE PRICE DEVELOPMENT { 1065 - (960 )

JIMCO

7m0
1500 ﬁ/l
1

0N

135

YEAR

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO. OF SHARES TRADED (1065 - 1989 )

SHARE PRICE DEVELOTMENT ( 1985 - 1989 )

430

JWICO JWICO
o - yid
v } 15D ’ ’J/
- e ——
» L] - —
E I R IS
NO. OF SITARES ﬁMDED {1985 - 1989 ) SRS PRCE DEVEONNENT (15 - 000}
NATIONAL CABLE & WIRE NATIONAL CABLE & WIRE
gﬂ ’ i m] b]
§ 0 _ 7T
¢ )] i l - |
” ] i ¥
: ;W 1o mL_—J

NO. OF SHARES TRADFD ( 1985 - 1909 )

JORDAN SULPHO CHEMICAIS

m

P
A
) -
4
g - ] II

ﬁ 1l

0

s 195 1087 18 1y

SIIARE PRICE DEVELOPMENT { 1905 - 1967 )

JORDAN SULPHO CHEMICAIS

i)

oo

1om
oo L“J
1983 1985 197 198 19

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



NO, OF SmARPES
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APPENDIX B2

Companies Listed in Amman Financial Market

Price Index and Dismissed from the Study
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NO. OF SHARES TRADED { 1987 - 1909 )

JORDAN GULE BANK

SUARE 'RICE DEVEIDUMENT ( 1907 - 1909 )

JORDAN GULF BANK

CF SHARES
(=T S ¥

NO. OF SHARES TRADED ( 1983 - 1969 )

UNITED INSURANCE

Homo

12000

mam

"

oun

00

xm

m—mhh_—l.

17 198 199
YOAR

SHARE PRICE DEVELOPMENT ( 1985 - 1969 )

UNITED INSURANCE

Jom

250

NO. OF SHARES

NO. OF SHARES TRADED { 1967 - 1909 )

ARAB. SEAS INSURANCE

oomn

o

oo

[tlaa]

one

oo

S

w7 1978 19m

YEAR

SHARE FRICE DEVELOPMENT ( 1967 - 1909 )

ARAB. SEAS INSURANCE

1M

1m
14m

1
100
6o
g0
g

ox

oo
1987 198 198

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit




139
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APPENDIX C

RANDOM SELECTION of
THE COMPANIES USING MONTE CARLO SIMULATION
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USING MONTE CARLD SIMULATION

RANDOM SELECTION OF THE COMPANIES

( YALUE WEIGHTED INDEX APPROACH

INDEX TRIALS (1.40)

)

x3REBRRRIEB
z3ISLR8L8B8:
xI3I2A258538
zI¥BAYRIGDYY
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———————
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NG MONTE CARLO SIMULATION

RANDOM SELECTION OF THE COMPANIES st

( PRICE WEIGHTED INDEX APPROACH
INDEX TRIALS { 41- 80)

)

zRRNPBRERER
=3RBIAZBIZR
zGRE5385598
zo¥38A53395
=733199893898%
w3LEINI9338
CERE FEEEE-T.8
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ONTE CARLD SIMULATION

ROACH )

RANDOM SELECTION OF THE COMPANIES USING M
{ EQUALLY WEIGHTED OECMETRIC INDEX APP

INDEX TRIALS (81-120)

=PERRERBYRE
z22B88522338
x3sqpeRIRLR
238353832589
=¥9I3359838%
w¥5ER959859
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RANDOM SELECTION OF THE COMPANIES USING MONTE CARLO SIMULATION

{ UNWEIGHTED INDEX APPROACH OF PRICE MOVEMENT)

INDEX TRIALS ( 121 -160)

zZ33838e K

z3LBICBRRZBL
zZRETBYRGVI
z¥593IBRATAR
zH3 939239359

TEELEEEERY

wRERBARIRAS
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APPENDIX D1
DATABASE PROGRAMMES

*

PROGRAM NO. ( 1 )

* TO CREATE 126 FILES ( ONE FOR EACH COMPANY )

* USIN AFM DAILY REPORTS

31/12/1989 )
* NAME FILEMAKER

*
*
set stat on
set talk on
clear
sele 1
use num
sele 2
use base
m=1
do while m<128
clear
sele 1
om
a=num
sele 2
copy struc to f&a

@05,05 say ‘File number’

FOR THE PERIOD

(

144

01/01/1985
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@ 05,20 say a

@ 05,25 say ’'is established’

@ 05,60 say time()
use f&a

appe from dailyl for
@ 06,60 say time()
nppae from daily2 for
@ 07,60 say time()
appo from daily3 for
@ 08,60 say time()
appe from daily4 for
@ 09,60 oay timo()
appe from daily5 for
m=m+1

anddo

* PROGRAM NO, ( 2 )

* TO CREATE 126 SEPARATE FILES

serial=m

sorinl=m

gserlal=m

sorlial=m

serlal=m

145

(ONE FILE FOR EACH COMPANY )

* FOR THE PERIOD { 01/01/1987 - 31/12/1989 )

* NAME FILERED

*
*
scle 1

usa filered

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



s=reccount()
tl=time()

ss5=1

do while ss<s+l
clos all

sele 1

use filered

go ss

h=num

use fé&h

1

delete next 502
pack

ss=ss5+1

enddo

t2=time()

clea

@ 10,10 say ti1

@ 20,10 say t2

* PROGRAM NO. ( 3°)

* TO PRODUCE RANDOM NUMBER GENERATOR

* USING GPSS APPROACH - TAILORED FOR AFM CATEGORIES

* NAME RN3533

146
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input ’‘Insurance

input ‘Services

input ‘Industries

accept 'File #

f=1ltrim(f)

use run

aat. anfo off

copy struc to run&f

set safe on
m=1

do while m<1l1
clos all

clea

do while bb<b+l

¥

to b

to 1

to s

to n

to £
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*111117117

do ssran3

/1111117
clos all
poloe 1

use run&f
salo 2

usc ¢urrand
1

rand=number

form = 1+(rand/100000)*18
num=round{form,0)

@ 20,60 say num

nnlo 1

appo blank

repl run with m,cat with ‘1’,number with num

bb=bb+1

enddo

do while bb<i+l
*[11/17777

do asran3

*/1/117777

cloas all

sale 1
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use run&f
sele 2
use currand
1
rand=number
form = 1+{(rand/100000)*9
num=round(form,0)
@ 20,60 say num
sele 1
appe blank
repl run with m,cat with *2' ,number with num
bb=bb+1

enddo

do while bb<s+1
11171177/

do ssran3
11111717
clos all
sele 1

use run&f
sele 2

use currand

1
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rand=number
form = 1+(rand/100000)*13
num=round(form, 0)
@ 20,60 say num
sele 1

appe blank

repl run with m,cat with ’3’,number with num

bb=bb+1

onddo

do whlle bb<n+l

111171177

do sarand

(1111777

clos all

sele 1

use run&f

scle 2

use currand

1

fand=number
form = 1+(rand/100000)*33
num=round(form, 0)
@ 20,60 say num

solo 1

150
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appe blank

repl run with m,cat with ’4' ,number with num

bb=bb+1

enddo

m=m+1

enddo

* PROGRAM NO. ( 4 )
* CALCULATE VALUES OF INDEXES USING

* THE VALUE WEIGHTED AND PRICE WEIGHTED INDEX APPROACHES

* NAME PI
*

*

m=1
tl=time()

do while m<746

*

sele 1
use main2 alia gq
sele 2
use pi
sele 3

use datefile alia d4f
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go m

AV AV AV AN

sele 2

appe blank

repl date with df->date

do while mm<74

sele 1

go mm

qty=shares89

if df->date<dateincrea
gty=baseshares

endif

h=ltrim(ser)
v=str(mm,2,0)

v=ltrim(v)

sele 4

use f&h

go m

pr=price
suml=qty*pr

sele 2

repl g&v with suml
mm=mm+1

enddo

152
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m=m+1

enddo

clos all

use

t2=time()
clear

@ 10,10 say tl1
@ 13,10 say t2

run copy c:\p\pi.dbf a:

* PROGRAM NO. ( S )
* TO CALCULATE VALUE OF INDEXES USING
* THE UN WEIGHTED INDEX APPROACH OF PRICE MOVEMENTS

* NAME LEVEL

*

set stat off
set talk off
set score off
clear

sele 1

use york
sele 2

use level

153
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tl=time()

m=1

do while m<745
01,01 say "Starting time : "
01,30 say tl

01,40 say "Current Rec # York.dbf :"

02,40 say "Remaining Records H

@

@

@

@ 01,70 say m pict '999’

@

@ 02,70 say 745-m pict '999’
sele 1

go m

n=1

do while n<74

t=time()

@ 05,01 say "Current time : "
@ 05,30 say t

@ 05,40 say "Current Q # in Record "
@ 05,70 say n pict '99'

@ 06,40 say "Remaining @ # in Record:"
@ 06,70 sny 73-n pict ‘99’
p=ltrim(str(n,2,0))

m&p=q&p

n=n+1

enddo

go m+l

d=dato

n=l
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-

do while n<74

t=time()

@ 05,30 say t

@ 7,40 say "Current Q # in Record+l "
@ 07,70 say n pict ’99’

'@ 08,40 say 'Remaining Q # in Record+1:’
@ 08,70 say 73-n pict '99'
p=ltrim(str(n,2,0))

mm&p=q&p

qq&p=(mm&p-m&p) /m&p -

n=n+1

enddo

sele 2

appe blan

repl date with d

n=1

total0=0

do while n<74

t=time()

@ 05,30 say t

@ 10,40 say ’'Current record # LEVEL :'
10,70 say m pict ’'999’

11,40 say ’'Remaining records :
11,70 say 745-m pict '999'

12,40 say ’'Current Q # in Record :

|mom m m B

12,70 say n pict ‘99’
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@ 13,40 say ’'Remaining Q in Record
@ 13,70 say 73-n pict 99’
p=ltrim(str(n,2,0))
k=1ltrim(str((n-1),2,0))

repl g&p with gg&p

repl total with total+dqgé&p
*repl total with toﬁa1/73/4.79
n=n+1

enddo

m=m+1

enddo

t2=time()

@ 20,01 say "Finishing Time : "

@ 20,30 say t2

* NAME R

*

clear

accept ’'Enter File Name : ' to f
clear

use &f

clear

m=1

repl r with temp

do while m<744
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go m

tot2=r

go m+l

repl r with totZ+temp
m=m+1

enddo

* PROGRAM NO. ( 6 )
* A CASE ( TO CREATE ONE GENERAL NAMED INDEX FORM )

* NAME TOTAL

*

sele 1

use level

replace all total with
(gl+q2+g3+g4+g5+g6+q7+qB8+qo9+ql0
+qll1+gl2+gl3+ql4+ql5+ql6+ql7+q18)
replace all wtotal with
(g19+q20+g21+q22+g23+q24+q25
+q26+g27+q28+q29+q30+q31)
replace all htotal with
(g32+g33+g34+q35+q36+q37+q38
+q39+q40+g4l+g42+q43+g44)
replace all ftotal with

(g45+g46+gq47+q48+g49+q50+g51
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+q52+g53+g54+g55+q70+q71+q72+q73)

replace all vtotal

with{(g56+g57+q58+g59+q60+g61
+Q62+q63+q64+q65+q66+g67+q68+g69)

raplaco nll smtotal with (q74+q75+q76+q77+q78+q79+q80)

roplace all t with (ototal+wtotal+htotal+ftotal+vtotal+stotal)

* PROGRAM NO. ( 7 )

* EXAMPLE OF { THE CREATION OF ONE SIMULATION RUN -RUN104 )
* NAME GGEOMA4

*

*

run copy c:geoml.dbf c:s8iml04.dbf

uso simlo4

replace all ototal with (log{g2)+log(g3)+log{g5)

+log(g6)+log(g7)+log(qg8)+log(ql3))

replace all wtotal with (log(ql6)+log(g2l)+log(q23}
+ log(q24)+log{(g27)+log(g30)+log(gl33)
+log(qg35)+log(g36)+log(g37)+log(g38))

replace all htotal with (log{g4l)+log(gq43)+log(qg48)
+log(g49)+log{q50)+log(g51)+log(g52))

replace all ftotal with (log(g53)+log(g54)+log(q55)
+log{q56)+log(g68)+log(gq70)+log(g7l1l))

replace all tot with ({ototal+wtotal+htotal+ftotal)/32)

raplace all re with exp(tot)
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replace all res with ((re-1)*100)

* PROGRAM NO. ( 8 )

* TO CALCULATE

* 1. CORRELATION COEFFICIENTS ( BO,Bl )
* 2, THE VALUE OF CORRELATION ( R )

* 3, COEFFICIENT OF DETERMINATION ( R2 )

* NAME SSCALCl

W

*

closeall

gset talk off
sot scor off
sot stat off

tt=val(sys(2))

?

ti=time()

accept ’‘Enter Starting File (SIM???7.dbf) : ’ to al
7

T

accopt ‘Enter Ending File (8IM?77.dbf) : ' to a2
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?

?

accept ’'Enter Target Results File {(SSCALC??.DBF) : ' TO A3
s= val(az)-val(al)

m=val{al)

AM=1

use sscalcl

COPY STRUC TO SSCALC&A3

do while am<s+2

mm=1ltrim(stxr(m,3,0))

SELE 1

USE SSCALC&A3

sele 2

use sim&mm

clear

sl=val(sys(2))

if m>val(al)

@ 12,60 say ttime pict ’'999’

@ 12,66 say ’'sec’

@ 16,60 say (s2-tt) pict ‘9999’
@ 16,66 say ’'sec’
endif

@ 04,09 to 06,40 doub
@ 07,09 to 09,40 doub
set colo to r+/b+*

@ 10,07 to 14,42 doub

@ 11,09 to 13,40 doub
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set colo to w+/b+,w/r+

15,09 to 17,40 doub

15,45 to 17,70 doub

00,09 to 02,40 doub

01,15 say ’'Starting Time : '
01,31 say tl

00,45 to 02,70 doub

11,45 to 13,70 doub

’

01,49 say ’'Time :
05,15 say ’‘Starting File : '
08,15 say 'Ending File :'
12,15 say ‘Current File :'
12,47 say ‘Last run sec:’
16,47 say 'Elapsed time:’
16,15 say 'Remaining Files:'
01,60 say time()

05,32 say "SIM"+al

08,32 say "SIM"+a2

@ O m ®m ® ™ m ® ™ ™ ®’m’m™® ’®m® @ ™

12,32 say 'SIM’

set color to r+/b+*

@ 12,35 say mm

set colo to w+/b+,w/r+

@ 16,35 say val{a2)-val(mm) pict ‘99’
sum res to siqgy

sum res*result to sigxy
abo=(1490892*sigy~32898*sigry) /28380867

abl=(745*sigxy-32898*sigy) /28380867
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aver result to rbar

aver res to resbar

sum res*(result-rbar) to over

sum (result-rbar)*(result-rbar) to dl
sum (res-resbar) *(res-resbar) to d2
dd=d1*d4z2

d=sqrt(dd)

r=over/d

sele 1

aﬁpé blank

repl file with mm, bo with abo, bl with abl,rl with r, r2 with
r*r

s2=val(sys(2))

ttime=s2-s1

m=m+1

am=am+1

enddo

??chr(7)

?2?2chr(7)

* PROGRAM NO. ( 9°)

* TO CALCULATE

* CORRELATION VALUE BETWEEN EACH INDEX AND THE OTHER 163
INDEXES

* TO ELEMINATE THE LOW CORRELATED INDEXES
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* NAME TEST

*

*

clear

set stat off
set scor off
set talk off
clos all

t=time()

acce ’'Start SIM ’ to al

clear

@ 00,00 say ’‘Starting file

@ 00,25 say al

@ 00,65 say time()
a2="'184"

aal= val(al)

aaz2= val(az)
quan=val(a2)-val(al)
cunt=0

all=l

g=aal

do while all<guan+l
@ 01,00 clear to 03,75
clos all
gg=ltrim(str(g,3,0))
aa=aal+cunt

use ro0
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copy struc to r&gg

@ 01,01 say "Prime File : "
@ 01,25 say 4gg

@ 01,65 say time()

m=1

do while m<quan+l-cunt
k=1ltrim(str(aa+l,3,0))
@ 04,00 clear to 07,75
@ 04,00 say ‘Secondary File : '
@ 04,25 say k

@ 04,65 say time()

clos all

sele 1

use sim&gg
sima=reccount()

sele 2

use sim&k

" simb=reccount()

sele 3

use r&gg

sele 4

use Z&GG

do case

case sima=745.and.simb=745
sim=745
otherwise

sim=744
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endcase

mm=1

aqg=0

do while mm<sim+l

@ 08,00 say 'Record # : '
@ 08,25 say mm

@ 08,65 say time()

sele 1

go mm

cc=total

sele 2

go mm

dd=res

g=cc*dd

ag=aqg+q

mm=mm+1

enddo

sele 4

go aa+t+l

ss=00

sele 3

appe blank

repl file with aa+l,q with aq,qq with ss, r with q/qq
@ 11,00 clea to 12,75,

@ 11,00 say 'Record in R’
@ 11,12 SAY GG

@ 11,15 SAY '.dbf '
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@ 11,25 say recno()
@ 11,65 say time()
aa=aa+l

m=m+1

enddo

g=g+1

cunt=cunt+1l
all=all+l

enddo

use

clea

tl=time()

€ 20,10 say t

@ 20,20 say t1
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APPENDIX D 2

STRUCTURE OF DATABASE FILES

STRUCTURE OF DATABASE FILE: NUM, DBF

Field Field Name Type Width
1 NUM Character 3
** Total ** 4

STRUCTURE OF DATABASE FILE: BASE,DBF

Field Field Name Type Width
1 SERIAL Numeric 3
2 DAYSERIAL Numeric 3
3 DATE Date 8
4 SHARES Numeric 6
5  PRICE Numeric 7
** Total ** 28

STRUCTURE OF DATABASE FILE: F44.DBF

Field Field Name Type Width
1 SERIAL Numeric 3
2 DAYSERIAL Numeric 3
3 DATE Date 8
4 SHARES Numeric 6
5 PRICE Numeric 7
** Total ** 28

Dec

Dec

Dec

167
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STRUCTURE OF DATABASE FILE:

Field

1

Field Name

REF
DAfSERIAL
SERIAL
SHORT
CATEGORY
CATNUMBER
DATE
SHARES

PRICE

**x Total **

STRUCTURE OF DATABASE FILE:

Field

1

Field Name

NUM

** Total **

STRUCTURE OF DATABASE FILE:

Field
1
2
3
4

5

Field Name

SERIAL
DAYSERIAL
DATE
SHARES

PRICE

% Total **

DAILY1,.DBF
Type Width
Character 1
Numeric 3
Numeric 3
Charactor 10
.Numeric 1
Numeric 2
Date 8
Numeric 6
Numeric 7

42

FILERED.DBF
Type Width
Character 3
4

FA5,. DBF
Type Width
Numeric 3
Numeric 3
Date 8
Numeric 6
Numeric 7

28

Dec

Dec

Dec

168
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STRUCTURE OF DATABASE FILE:

Field

1

Field Name
RUN

CAT

NUMBER
AFILE

NAME

NEWSERIAL

** Total **

STRUCTURE OF DATABASE FILE:

Field
1

2

6

Field Name
RUN
CAT

NUMBER

AFILE

NAME

NEWSERIAL

** Total **

STRUCTURE OF DATABASE FILE:

Field

1

Field Name

RAND

*%x Total **

STRUCTURE OF DATABASE FILE:

Field

Field Name

RUR.DBF

Type Width
Numeric 2
Character 1
Numeric 2
Character 72
Character 25
Numeric 2

35

RUN4544,.DBF

Type Width
Numeric 2
Character 1
Nﬁmeric 2
Character 2
Character 25
Numeric 2
35
RANDOM, DBF
Type Width
Numeric 5
6
MAINZ.DBF
Type Width

Dec

Dec

Dec

Dec
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1 REC

2 CAT

3 AFILE

4 SER

5 SERIAL

6 SHORT

7 NEWCAT

8 SHARESS9

9 BASEVALUE
10 BASESHARES
11 DATENCREA
12 PRICE79

** Total **

STRUCTURE OF DATABASE FILE:

Field Field Name
1 DATE
2 Q1
'3 02
4 Q3

5 Q4

6 Q5

7 Q6

8 Q7

9 Q8
10 Q9

170

Character 2
Character 1
Character 2
Character 3
Numeric 3
Charactor 10
Numeric 2
Numeric 8
Numeric 7 3
Numeric 8

Date 8
Numeric 7 3

62
TOT.DBF
Type Width Dec

DATE 8
Numeric 10
Numeric 10
Numeric 10
Numeric 10
Numeric 10
Numeric 10
Numeric 10
Numeric 10
Numeric 10
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
Q26
027
Q28
029
Q30
Q31
Q32
Q33
Q34
Q35
Q36

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

10

10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

Q37
Q38
Q39
Q40
Q41
Q42
Q43
Q44
Q45
Q46
Q47
Q48
Q49
Q50
Q51
052
Q53
Q54
Q55
Q56
Q57
Q58
Q59
Q60
Q61
062

Q63

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Rumeric
Numeric
Numeric
Numeric
Numeric

Numeric
Numeric
Numeric
Numeric

Numeric

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10

172
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65 Q64 Numeric 10
66 Q65 Numeric 10
67 Q66 Numeric 10
68 Q67 Numeric 10
69 Q68 Numeric 10
70 Q69 Numeric 10
71 Q70 Numeric 10
72 Q71 Numeric 10
73 Q72 Numeric 10
74 Q73 Numeric 10
75 TOTAL Numeric | 754

** Total **

STRUCTURE OF DATABASE FILE: DATEFILE.DBF

Field Field Name Type Width
1 DATE Date 8
** Total ** 9

STRUCTURE OF DATABASE FILE: F39.DBF

Field Field Name Type Width
1 SERIAL Numeric 3
2 DAYSERIAL Numeric 3
3 DATE Date 8
4 SHARES Numeric 6
5 PRICE Numeric 7

** Total ** 28

Dec

Dec
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All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



STRUCTURE OF DATABASE FILE:

Field
1
2

10
11
12
13
14
15
16
17
i8
19
20
21
22
23
24

25

Field Name
DATE
Q1
Q2
03
Q4
Q5
Q6
Q7
Q8
Q9
010
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Qi9
Q20
Q21
Q22
Q23

Q24

YORK. DBF
Type Width
DATE 8
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13

Dec
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Q25
Q26
Q27
Q28
Q29
Q30
Q31
Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39
Q40
Q41
Q42
Q43
Q44
Q45
Q46
Q47
Q48
Q49
Q50
Q51

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

Numeric 7

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

13.
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13

W W W [N w w W w

w

W w

W W

W
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Q52
Q53
Q54
Q55
Q56
Q57
258
Q59
Q60
Q61
Q62
Q63
Q64
Q65
Q66
Q67
Q68
Q69
Q70
Q71
Q72
Q73
TOTAL
RESULT

TOT

RES

** Total #*x

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
‘Numeric
Numeric
Numeric
Numeric
Numeric
Numerie
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
15
10
15
10
1008

W W W W W

W w

W

L I
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STRUCTURE OF DATABASE FILE:

Field
1

[ R - S ¥

@ 9 o

10
11

12
13
14
15
16
17
i8
19
20
21
22
23
24
25

Field Name
TEMP
NDX
DATE
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22

LEVEL, DBF
Type Width
Numeric 15
Numeric 10
Date 8
Numeric 13
Numeric 13
Numeric 13
Numeric_ 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13
Numeric 13

Dec.

12

w

W
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52

Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30

Q31

Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39
Q40
Q41
Q42
Q43
Q44
Q45
Q46
Q47
Q48

Q49

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13

13

13

Woow W ow

W . W W

W W W w W

(7 w W

W W oow

W w
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78

Q50
051
Q52
Q53
Q54
Q55
Q56
Q57
Q58
Q59
Q60
Q61
Q62
Q63
Q64
Q65
Q66
Q67
Q68
Q69
Q70
Q71
Q72
Q73
TOTAL

RESULT

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

15

[#]

W W

10
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APPENDIX E

CORRELATION COEFFICIENT BETWEEN
EACH INDEX and THE

GROUP of INDEXES DEVELOPED BY THE STUDY
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STATISTICAL RESULTS



STATISTICAL MEASURES RESULTING BY APPLYING
THE FIRST STANDARD
ON THE GROUP OF COMPANIES PARTICIPATING IN THE STUDY

COMPANY REGRESSION COEFFICIENT OF
NUMBER UNEAR EQUATION COEFFICIENTS CORRELATION DETERMINATION
B0 81 R 2
1 -70.74425 48277112 0.98282 086593
2 245700 0.01678 0.12785 0.01635
k] 19.53489 1.74207 0.30533 0.09323
4 21.38378 «1.22342 -0.48728 023742
] 9.82029 0.,18497 0.74497 0.55494
.1 1.13718 0.14848 0.85053 0.42322
7 2.04022 .0.11841 055884 0.35862
8 1.00588 0.28102 0.70488 0.63151
o 0.84818 0.26360 0.73172 0.53542
10 +1,10851 0.86209 0.85918 0.73815
11 030692 0.14777 0.73783 053675
12 0.38792 0.18259 0.61108 037342
13 0.16429 0.48143 0.82128 067447
14 147834 0.5544% 0.94909 ©.90077
15 080741 0.29732 0.81347 083442
18 -0.15820 0.15429 0.85843 0.73800
1”7 -1.04545 0.72577 080873 0.80412
® 057171 0.02021 0.17189 0.02048
19 35.43842 593185 080079 0.85578
20 0.88451 0.10787 0.80998 0.37205
21 11.44273 -1,54507 068814 0.47354
22 -0.05742 0.20738 0.4385% 0.10057
23 -0.10802 0.30008 0.82042 086382
24 0.10454 0.19034 087114 0.75088
25 0.60902 0.40720 0.92530 08318
28 021221 027810 0.77201 059738
27 0.60252 0.17479 0.78783 0.82087
28 1.87385 0.03273 -0.21365 0.04567
29 0.81274 £.03905 -0.22501 0.05103
30 -1.60024 0.55061 091213 0.83201
at 0.75627 -0.00483 0.07928 0.00629
32 -1.73831 0.85309 - 0.87520 0.76597
33 0.40915 0.05301 0.76408 0.81478
a4 2.40823 0.20810 -0.34621 0.11086
a5 009702 0.05484 0.76972 0.50248
e} 0.83478 0.00879 0.14210 0.02019
ar 0.73053 0.01133 012187 0.01485
a8 318181 -0.0ar%2 -0.06912 ' 0.00478
3 0.09830 0.15277 085825 0.43320
40 0.26627 0.10220 0.69538 0.48355
4 148172 3.85087 0.760998 089287
42 1.06503 0.00295 0.01544 0.00024
43 223075 120009 0.91076 0.82648
44 541149 0.50399 061692 0.28059
a5 1.70479 0.04228 0.21068 0.04825
a8 008141 0.19418 0.74429 0.55397
a7 035551 0.43584 0.82228 0.87631
48 -3.91035 1.52191 0.86200 0.92545
49 2.06704 0.30469 0.7012% 0.49169
50 525879 3,44530 031468 0.09903
51 082258 0.10968 0.49047 0.24056
52 424324 1.78032 0.93049 086582
53 0.27151 0.31782 ) 0.70081 0.50384
54 -2.19705 0.76834 0.88206 0.79203
55 252059 0.95022 0.95454 081881
58 0.05443 0.20598 0.80014 0.36017
57 228769 057357 0.55202 0.30472
58 «3.23812 1.20357 0.68873 0.83843
58 0.45071 0.05407 -0.84655 0.41855
80 024793 0.38226 0.B4275 071022
el 0.02633 0.07377 073329 053771
62 2.10851 0.09737 021125 0.04483
63 0.42022 0.24309 0.71844 0.81329
84 220470 0.87382 0.93858 088089
65 -1.69959 0.70740 081873 0.67032
668 -2.58003 0.80204 0.92600 0.88119
67 -5.262458 1.65770 0.62898 088207
68 -3.18534 1.00818 0.65433 0.81075
69 -1.25804 0.49302 091318 0.83287
70 «3.87082 1.25687 0.95807 091783
7 8.02551 1.51818 0.02810 0.88137
72 282750 0.25408 -0.35851 012710

73 -2.48483 0.81093 0.80183 €.81320
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STATISICAL MEASURES RESULTING BY APPLYINQ
THE SECOND STANDARD .
ON THE INDEXES DEVELOPED BY THE STUDY

INDEX REQRESSION

TRIALS UINEAR EQUATION COEFFICIENTS

Bo B1

APPROACH 1
1 A2 1.05808
2 1110833 207781
s 41781 020883
a 1. 70042 (KT
[ 1857801 2002
[ 1330088 1.41000
4 10.24026 201574
[] 8421 100400
[ 1881617 oEAZ
10 1057408 020162
1] 08351 078507
12 519802 Q42e
13 2800 [KTTE)
1% 204487 09711y
16 -4 237855 274928
18 5104z 0.21001
17 R T 1.04474
10 A gTe87 1om78
1 301 1.29000
20 1654804 234000
2 1182228 o871y
22 2478439 131970
F=] 5.20083 19877
F) [E 7] 08058
= 05w 130008
- arnez 1.00083
. (10t 020188
28 1008083 084770
] 2883279 656848
0 307848 1.00047
» Z 10089 040700
2 128348 226408
E) 11,1424 0.82508
4 1911108 08047
8 5434360 480083
» 4834429 1.10808
7 21.82248 1.57328
3 4119401 ' 220000
» 1992818 200e38
o 1356255 033058
APPROACH 2

a 2 82481 248182
a2 038508 0.M400
b LEreld 4972y
“ 037404 035447
4 o.05282 21382
- 1.68804 1)
ar 1.00n23 Gam82
o 1 24208 LR o]
a2 158752 2 44200
B0 271640 023219
&1 04207 1,000
82 20704 01838
L] 008012 02088
Lo 158080 Q10850
L] 26287 202149
L] 0.00877 1.88348
L. 0541 157007
L -1 20505 1.05219
-] 085748 1.85048
L] 24332 0.0345%9
L] 1.00013 a1es19
il 012778 o33
L] QAT 04975
L 0 560 [¥<rrd
[ 135832 oENZ7
L 0.E3MMH 0.44528
or 430342 110070
L] 021044 033408
- 40M7I 022023
o .42012 EXE -]
n 083381 o257
n 085008 0527ts
Led 28341t Q15880
74 037871 03082
L 734804 528408
by BAL. -] 0560974
” 008157 04570
[ -0.78490 043585
™ asss 0Bar21
o 715058 500549

CORRELATION
) A

009568
0.59000

098710
0.H480
0 06083
QPP
ouT40

088290
008859
ooazre
Q9804
099088
08710
AHI™M
0.99720
amTa

098248
057508
L1

09508
0.98503
oIl

owm7

098127
093400
(4113
05T
(110

COEFFICIENT OF
DETERMINATION

[k ]
G813
ey

oami2
0210
[:3--.<)}
0 85088
0 padsy

0 9eTeT
0829
Ll
Qsi2se
[ 1 0x )
040673
074584
Q70168
0 99251
045241
ogaa7
0 3400
0 BASEY
57T
090048
6.9a549
[ al)

04165

QB2404
[~ ]
093952
090843
057028

198
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STATISICAL MEASURES RESULTING BY APPLYING

THE SECOND STANDARD
ON THE INDEXES DEVELOPED BY THE STUDY {Cont.)
INDEX REGRESSION
TRIALS LNEAR EQUATICN COEFTICIENTS
Bo 1]
APPROACH 3
] 0 BE T 0.49722
» 2120782 080003
[5) 2027358 085278
. 21,2020 08Ty
" <31.20223 .7
] 2220833 oowsT
” -1t Wx00 080008
" a1 13108 orsrry
[ 36 88200 72000
0 4185273 0.5ee
" =38 87372 6 7309%
” 48 g4881 LY T
" 3820002 as7es
o ERTHT 0w
L] ~30.58249 o7T48
[ 2362308 [XE-0)
" =44 Teaqs DL
o -3 SRy O7Tams
0 27078 137108
100 &7 1 1.008%2
10 4180148 0TI
w02 40818 0.48480
1 -3 3878 08TBH
104 58 23000 05a254
108 47979 a8ees
108 E-Y 010 0 crou?
107 3030087 o701
108 B0 26200 0.42458
100 20 deo7y arvima
11a A4 y3ore owaco
" 23 #0433 o4arze
h2 58 23482 a 5085t
13 31897 oo
7] A1 3200 53700
ne -36.45008 042581
118 Radatat) o7y
" 213002 ostezy
he 42902 Qe
e <30 800 1.00833
2e 19 52523 080714
APPROACH 4
iy < 00004 2418
122 -0.000%% 22008
123 000019 1.78278
24 0 00048 1.84207
125 -0 00004 2070m
i 0a00x2 t.95270
i 000000 184848
128 -0 onozr 215084
128 00000y 290547
120 © 00004 235303
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